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THE JAPANESE BATTLESHIP “SHIKISHIMA”’ was 
launched by the Thames Iron Works & Shipbuilding Co. 
on Nov. 1. This will be one of the most pcwerful war- 
ships afloat when completed. Her dimensions are: Length, 
over all, 488 ft.; length between perpendicu‘ars, 400 ft.; 
extreme beam, 75 ft. 6 ins.; depth, 45 ft. 2% ins.; draft 
on 14,750 tons displacement, 27 ft. 3 ins. She will have a 
complete water-line belt of Harveyized nickel-steel armor 
8 ft. 2 ins. deep and tapering in thickness from 9 ins. amid- 
ships to 4 ins. at the ends; above this is a 6-in, belt be- 
tween the barbettes, extending to the main deck. The bar- 
beites are 14 ins. thick, and the cross bulkheads, 12 ins. 
The engines are to develop 14,5€0 I. HP., and drive the chip 
at a speed of 18% knots. As armament she w'‘ll carry four 
12-in. guns in two barbettes; 14 6-in. rapid-fire guns; 20 12- 
pdr. rapid-fires; 8 3-pdr, rapid-fires; 4 2%4-pdr. rap‘d-fires; 
8 Maxim guns, and 5 18-in. torpedo tubes, 4 cf the latter 
under water. Her coal capacity, however, is only given as 
700 tons. 


THE CRUISER “MARIA TERESA,” abandoned in a 
storm on her way from Cuba to Norfolk, is now aground on 
Cat Island, in the Bahamas. The water is up to her 
between-decks, she has a list towards the damaged side, and 
is dismantled. Meanwhile the wrecking company’s boats 
have gone to inspect her, and a court of inquiry is to be 
held to determine if her abandonment was justifiable. 
Later information gives little hope of her final rescue. The 
hull is badly strained and the engines and boilers seem 
to be immovably fixed upon the rocks of the reef. 


4 


THE DESIGNS FOR THE FOUR NEW MONITORS for 
which Congress appropriated $5,000,000 at its last session 
are to be materially changed as the result of recent action 
by the Navy Department. The prices at which the con- 
tracts for the vessels were awarded left so large a margin 
that it has been decided to build bigger and better vessels. 
The principal features of the old and new designs are 
compared as follows: 


old. New. 
Displacement, tons ..... "EEE 2,700 4,000 
Coal capacity, tons ............ 
2 12-in. 4 10-in. 
Horse-power ....... . 


old. 


THE LIFE OF MODERN NAVAL GUNS is commented 
upon by Com. Charles O’Neil, Chief of the Bureau of Ord- 
hance in the Navy Department. The popular idea was 
that a heavy naval gun was out of service and dangerous 
after 100 rounds had been fired from it with service am- 
mun-tion. Asa matter of fact, in the war with Spain, some 
of our 12 and 13-in. guns have been fired 300 times, and are 
yet as sound as when they left the factory, and are freé 
from serious impairment by erosion by gases. Of the 
smaller pieces, some have been fired 600 and 900 times, and 
(hey are still perfectly sound and are not eroded to any ex- 
tent. The use of cordite hastens the erosion of the gun, 
but in the British Navy the gun is built with a core, which 
can be bored out and replaced when too much worn. Com- 


modore O'Neil says that most of the guns now in use in. 


our navy will only be withdrawn when they become obso- 


lete; he thinks there is little danger of their being worn 
out in service. 


> 


MACHINE GUNS, says General Joseph Wheeler, 
proved their efficiency and value in the San Juan fight. 
The four guns used in the battery commanded by Lieut. 
John H. Parker, of the 13th U. S. Invantry. were the 
regulation Gatling model of 1895, firing regulation Krag- 
Jorgensen cartridges at the rate of 400 shots per minute 
each. He lost one-third of his men but drove the span- 
iards from their trenches; and, at 1,500 yards, drove tne 
gunners from a 6.4-inch Spanish gun which was trained 
upon them. This is probably the first time in warfare 
that a field gun of that caliber was silenced by machine 
gun fire. The Spaniards left their heavy gun loaded and 
admit a loss of 50 men in trying to fire that last charge. 
From July 4 to July 11 two Colt rapid-fire guns and a 
dynamite gun, throwing 4% Ibs. of explosive gelatine, 
were added to the Gatling battery. The dynamite gun 
fire had the effect of driving the enemy from his trenches 
and the machine gun played havoc with the fleeing men. 
Gen. Wheeler advocates the creation of an individual 
arm of the service to be known as the Gatling Gun 
Corps. 


THE REPORT OF THE CHIEF OF ORDNANCE, Gen- 
eral Flagler, for the last fiscal year, deals lightly with the 
late war with Spain. The expenditures of the Ordnance 
Department for the year were $29,858,783. From April to 
August the Department produced 250,000 sets of infantry 
equipments and 26,000 sets of horse equipments; and it met 
all the demands made upon it for small-arm ammunition. 
In answer to the criticism on the 45-caliber Springfield rifle 
used by many of our regiments, General Flagler says that 
while the sngie-fire Springfield was not so good as the 
magazine 30-caliber rifle, it was by no means as inferior as 
asserted. It fully met all the demands of an active cam- 
pa‘gn; the chief objection being the use of black powder in 
the cartridges. Smokeless powder is now being supplied 
for the Springfield rifle. General Fl gl r pcicts out, as 
one of the lessons of the war, that 100,000 stands of arms 
should be procured at once, and the fact_ries at Springfie:d 
and Rock Island should be equipped for iu ning out 2,500 
stands per day; field and siege guns and equipments for 


an army of 500,000 men should also be held in reserve, as 


six months’ time would be thus saved in an emergency. 


> 


EXPERIMENTS WITH FLYING MACHINES, for use in 
war,are to be conducted by the Board of Ordnance and For- 
tifications, and the sum of $25,000 has been appropriated for 
this purpose. The experiments will be carried out by Gen- 
eral Greely, of the Signal Corps. 


> 


THE U. S. ARMY, IN THE WAR WITH SPAIN, repor.s 
Adj.-Gen. H. C. Corbin to the Secretary of War, numbered 
as follows: At the breaking out of the war the regu:ar 
army consisted of 2,143 officers and 26,040 enl:sted men. 
Under war legislation this number was increased to 2,332 
officers and 56,365 enlisted men, including 5,265 men of 
the hospital corps. Regular army officers, to the number 
of 387, were appointed to different grades in the volunteer 
army. At its highest point the volunteer army numbered 
8,785 officers and 207,244 enlisted men; in August, 1898. The 
aggregate strength of the whole army was thus 11,108 offi- 
cers and 263,609 enlisted men. The casualties of the war 
were: 23 officers killed, 113 wounded; 257 enlisted men 
killed, 1,464 wounded. The total deaths from wounds and 
disease, to Oct. 3, were 107 officers and 2,803 enlisted men; 
or a little over 9 per 1,000 for the officers and 10 per 1,000 
for the enlisted men. 


THE MOST SERIOUS RAILWAY ACCIDENT of the 
week occurred Nov. 15, near Trenton, Ont., on the Grand 
Trunk Ry., as the result of a misplaced switch. The 
Montreal express, west bound for Toronto, took the switch 
and ran head on into an east-bound freight. The acci- 
dent caused the death of 12 persons and seriously injured 
as many more. 

A SERIOUS RAILWAY ACCIDENT occurred Nov. 10 
on the Lehigh Valley R. R., near Wilkesbarre, Pa., as 
the result of a failure of the brakes. According to ac- 
counts the Buffalo express had orders to stop at a siding 
on the Wilkesbarre mountain to let an express from 
New York pass. On approaching the switch the brakes 
of the Buffalo express failed to hold the train, and it ran 
past the siding and collided with the approaching New 
York express. Five trainmen were killed and four in- 
jured. Newspaper reports state that the failure of the 
brake was due to an accumulation of wet leaves upon the 
rails. 


A SALT WATER FIRE PROTECTION SERVICE has 
been established in Boston for a limited area. A line of 
pipe has been laid to a point near the post-office and a 
number of hydrants placed on it. Pumping is done by 
an engine ona fireboat. This, it is hoped, is the beginning 
of a comprehensive system of independent fire protection 
for the business district of the city. Such a system has 
been advocated for a number of years. 


CARBIDE OF CALCIUM AND ACETYLENE GAS are not 
favorably looked upon by the Boston Manufacturers’ Mut- 
ual Insurance Co. Its circular for October contains a “‘Cau- 
tion” from which we extract the following: 


The purpose of this caution is to call upon each and all 
of our members not to make use either of carbide of cal- 
cium or of acetylene gas without full advisement and con- 
sultation at the time the proposed application is to be made. 
It may happen that the uses of these materials may be made 
safe. At present they are not deeme@ so. Therefore, the 
introduction of either, without the consent of the under- 
writers, would make an alteration in the condition of the 
risk not contemplated in the original contract. 


A new method of lighting by kerosene oil is also men- 
tioned in the circular, without giving its name, ‘‘because 
there are elements of merit in the process,"’ and it is sug- 
gested that no new method of lighting be permitted even 
for experiment, without consultation with the insurance 
company. 


THE COOLGARDIE STEEL PIPE LINE, in Western 
Australia, will be constructed by G. & C. Hoskins. of 
Sydney, and Mephan Fergusson, of Melbourne and Perth. 
There will be 328 miles of 30-in. steel pipe, with longi- 
tudinal joints made under patents owned by Mr. Fer- 
gusson, presumably after the plan described in our issue 
of June 9, 1898, as employed on the Adelaide water-works 
The total contract price is about $4,990,000, or $350,000 
less than the engineer's estimate. The plans for this 
work, which includes a storage reservoir and a pumping 
plant to deliver 5,000,000 gallons of water a day through 
the pipe line, were made by Mr. Chas. G. O'Connor. M. 
Inst. C. E., Perth, Western Australia. The work was de- 
scribed in our issue of Feb. 10, 1898, and the pipe line 


was discussed editorially in our issue of Feb. 17 and Oct. 
13, 1898. 


THE PURCHASE OF THE WATER-WORKS of the 
eight companies supplying London is recommended by the 
water committee of the County Council, providing par- 
liamentary authority can be obtained. Early possession 
is advised, the price to be paid the companies to be de- 
termined by arbitration. Authority is also desired to 
connect the systems of the several companies, in order 
to prevent a repetition of the recent water famine in East 
London. The committee also recommends that parlia- 
mentary sanction be asked for introducing a new supply 
from Wales at an estimated cost of some $80,000,000. It 
states that the drouth of the last season proves that the 
late Royal Commission on Metropolitan Water Supply 
over-estimated the yield of the Thames and Lea and there- 
fore were wrong in assuming that those streams would be 
sufficient to supply the Metropolis until 1931, at least 
without an unwarranted expense for storage. A second 
Royal Commission is now investigating the subject of a 
metropolitan water supply. 


THE DAY-LABOR PLAN of carrying out municipal work, 
practiced of late by the London County Council, is reviewed 
by an earnest friend of the system, Mr. J. W. Martin, in 
“Municipal Affairs,"’ for September. The cause leading the 
council to adopt this system, according to Mr. Martin. was 
a combination of contractors to maintain high prices in 
order to break down the wage-rules established by the coun- 
cil. These rules are termed by Mr. John Burns “the Mag- 
na Charta of Labor.” They provided for trade union wages 
for all skilled labor and for a minimum of 12 cts. an hour 
for unskilled labor, whether employed by the council or by 
contractors. The trade union wages were already paid by 
many London employers, so in this particular the coun- 
cil, merely placed itself in line with numerous private con- 
cerns. The rate of 12 cts. an hour for unskilled labor, Mr. 
Martin says, was above the market rate, but how much 
above he does not state. A while ago the moderates 
achieved considerabie control in the council, and succeeded 
in “starving’’ the works department, but now the progres- 
sives are strongly in the ascendency, and Mr. Martin states 
the department is in danger of being overfed. The London 
“Contract Journal,’ we have observed, is opposed to the 
works department of the council,which has charge of all the 
work not done by contract. 


SEWAGE DISPOSAL in near:y all the ccast towns of 
England is by the d'scharge of the crude sewage into the 
tidal water, but generally with some storage during ris ng 
tides. Thus, of 36 towns, only 6 have any system of puri- 
fication, 3 of these employing chemical! precipitation, and 
the other 3 sedimentation, or screening. Of the 25 towns 
reporting some storage, this is effected in tanks only in 9 
cases, the other instances being the use of enlarged sewers 
near the outlet, or simple backing up of the sewage in the 
main sewers by the tides. The above information is taken 
from a paper read at The Sanitary Institute, by Mr. H. 
Bertram Nichols, Assoc. M. Inst. C. E., and published {in the 
London ‘Contract Journal.” 


THE METRIC SYSTEM is being considered by the Danish 
Diet, with a view of substituting it for the confusing Dan- 
ish system of weights and measures. The general cy pion 
is that the metric system will be adopted and the law es- 
tablisbing it will at once go into effect, 
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THE GOODWIN DUMP CAR 

The great amount of work being done by rail- 
ways in the improvement of their lines, by means 
of widening banks and cuts, reducing grades, 
ballasting, filling trestles, etc., which involves the 
handling and dumping of large quantities of ma- 
terial, has led to the introduction of various 
types of dump cars, designed to effect facility 


do not meet when closed, but rest on two narrow 
central movable sections on each side of a longi- 
tudinal shaft, about 15 ins. above the sills. By turn- 
ing the shaft, one or other of these narrow sections 
is made to incline downward towards the apron 
instead of upwards, thus releasing the door on 
that side, which will then swing out to a vertical 
position, while the load slides under it and over 
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NEWS. 


FIG. 1. CROSS SECTION OF GOODWIN DUMP CAR (SIDE DUMP ONLY). . 


and economy in the handling and dumping of this 
material. We have from time to time described 
a number of these cars, and the work which they 
perform, and in the present article we describe 

' the most recent type of the Goodwin car, which 
has been used on some extensive works. 


the apron. The aprons are hinged on a line nearly 
over the wheels, and in order to dump between the 
rails the inner portion is swung up and out, so 
that when the door is released it strikes against 
the raised apron, and the contents of the body 
fall between the sills. Some of the cars, however, 


The cars are mainly used for ballasting . 
filling, but are claimed to be suitable for ca) 
grain, coal, coke, ore, and other bulk freight. 
grain service, an adjustable steel top is ;- .d, 
while for carrying coke a steel railing or it 
is attached to increase the height of the 4 
sides. These cars have been used for balls 
and filling on the New York Central R. R 
Pennsylvania R. R., the Lehign Valley R. R 
the New York, New Haven & Hartford R. Ro 414 
on the lake front work of the Illinois Cent:. 2. 
R., at Chicago. They have been used for t:>-{\. 
filling in New York harbor by the U. S. Go... 
ment, and on numerous large contracts for {| : 
by different contractors, including the Glob- . 
struction Co., of Cincinnati. Some of then «>. 
now in use on the excavation work for the ©) .,; 
Jerome Park reservoir for the water supp!, of 
New York. 


Fig. 1 is a cross-section of a side-dumping «ar, 
showing the positions of its center of gravity 
when loaded ard unloaded. Fig. 2 is a view of 4 
side and center-dumping car in position for carry- 
ing the load. In this view, A is the fixed portion 
and B the pivoted portion of the apron, C is the 
opening for dumping between the sills, D is the 
middle bulkhead, E the fixed portion of the top, 
and F F the swinging doors (pivoted below the 
sides E) which form the bottom. At the end may 
be seen the horizontal wheel for dumping the car 
by hand, while to the right of this is the air pipe 
and cock for dumping the car by air pressure. 
Fig. 3 shows the car after its load has been 
dumped from one side, the swinging doors now 
hanging vertically. Fig. 4 is an end view of the 
car, with the man ready to dump the load by 
hand. Fig. 5 shows the car in use for ballasting 
on the Illinois Central R. R. The broken stone 
ballast is being dumped while the train is running 
at a speed of eight miles per hour. 

The cars are mounted on diamond-frame tricks 
of special design, having steel bolsters, and are 


Fig. 2. Car in Running Position. 


Fig. 3. Cars Dumped at Side. 


Fig. 4. Ready to Dump by Hand. 


THE GOODWIN DUMP CAR. Goodwin Car Co., New York City, Builders. 


This car was first patented in 1872 by Mr. John 
M. Goodwin, and has since been greatly improved 
on the lines of modern car construction. A four- 
wheel car of this design, built of iron, and having 
a capacity of 30,000 Ibs,, was exhibited at the 
Columbian Exposition, 1893, and in the past few 
years new and larger cars have been introduced. 
These cars are built by the Goodwin Car Co., 96 
Fifth Ave., New York {and with a western office 
at 115 Dearborn St., Chicago), and we are in- 
debted to that company for photographs and par- 
ticulars of these latest cars. 

The Goodwin dump car, as now built, is con- 
structed entirely of steel and malleable iron, and 
will discharge the whole or a part of its con- 
tents between the rails or on either side of the 
track. There are two plate-girder sills, 21 ins. 
apart, c. to c., these girders being 18 ins, deep at 
the middle and 9% ins. at the ends. From each 
sill extends an inclined floor or apron, which 
serves to deliver the charge clear of the track 
and of the axle boxes. The space between the 
sills is left clear for dumping the load between 
the rails. The ends and end sills are supported by 
the plage girders, and the ends are connected by 
top side plates 18 ins. deep. A middle trans- 
verse bulkhead divides the car body into two 
compartments, which can be dumped independent- 
ly. The bottom of the hopper or body is composed 
of swinging doors on each side, hinged at the top 
and inclined inward at a flat angle. These doors 


are made to dump only at the sides, and these 
have no movable section to the aprons. The 
dumping and closing devices may be operated by 


Fig. 5. Dumping Stone Ballast from Goodwin Cars, 
Illinois Central R. R. 


compressed air or by hand power, and are under 
control, so that the load may be discharged slowly 
or rapidly, 
motion. 


+ 


as desired, and while the train is in’ 


fitted with hand and air brakes. They have a's) 
the Williams M. C. B. couplers, and a special! de- 
sign of draft rigging with double springs. 

The principal dimensions of the cars are: 


Length over end ft. 11 ins 
Height, rail to top of car 6 
Wheelbase, total ........ 
Wheels, cast-iron, 600 Ibs. a 
coe es 4% X 8 ins, or 5x 9 
Carrying capacity . 80,000 or 125,000 Ibs. 
Cubie capacity (with load crowned 10 ins.).. se F 4 cu. yds 
Cubic capacity with top crates ............+-.- 


STEAM OMNIBUSES OR STAGES for use in London *'° 
proposed by the London Steam Omnibus Co., which is now 
inviting subscriptions for its stock. The De Dion & Bouton 
system is to be employed, which system has been succes: '\!' 
in some of the motor carriage trials in France. Coke °° 
petroleum may be used for fuel. One omnibus has been pu" 
in use for experimental service, and is said to show gre't 
economy over the two-horse omnibuses which are s0 
sively used in London. The same company also proposes 
to operate similar vehicles on country roads and for lone 
suburban routes, using either the De Dion & Bouton, the 
Panhard & Levassor or the Daimler (petroleum motor) sys- 
tems. The cost of operation per month, including wages. 
cleaning, licenses, and all expenses, is estimated at $160 
for the horse omnibus, $127 for the steam omnibus, and 
$99 for the petroleum omnibus; the cost for the two latter 
being 73% and 62% of that for the former. It seems very 
doubtful, however, whether the time has yet arrived for 4 
business sufficient to give satisf¥etory financial returns. 
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PORTABLE PNEUMATIC RIVETERS IN SHIP-BUILDING. 

At the recent New York meeting of the Society 
of Naval Architects and Marine Engineers, Mr. 
w. I. Babcock, Manager of the Chicago Ship- 
building Co., read a paper on the above subject. 
This company is equipped to drive every rivet in 
a ship by power machines, operated by unskilled 
labor; and Mr. Babcock gives a history of the de- 
velopment of portable riveting machines in ship- 
pullding at his company’s works. 

A beginning was made with a stationary steam 
riveter, with a horizontal ram and a 5-ft. gap, 
and it was used for such pieces of work as could 
be brought to the machine and handled by a 
chain hoist working on an overhead trolley. This 
riveter has driven 1,800 rivets in 10 hours, at a 
cost not exceeding % ct. apiece, or a saving of 24 
cts. over the labor scale rate for driving such riv- 
ets by hand. 

For the first portable machines, compressed air 
was used, as it was feared that the severe climate 
might interfere with hydraulic power. More- 
over, the air-power could also be used for calk- 
ing and chipping hammers and drills or reamers, 
and an air-compressing plant was a _ necessity 
anyhow. Compression bow riveters, such as are 
used in bridge shops, were first tried; but they 
were too light for the work and too difficult to 
handle about a ship. In 1896, some experimental 
rivets were driven with an ordinary pneumatic 
calking hammer, at the works of the Lassig 
Bridge and Iron Co., in Chicago. This was tried 
in the shipyard and the method was found to be 
feasible; but the blows of the hammer were so 
heavy and continuous that it was impos- 
sible to “hold-on” the rivets by the ordinary 
hand hammer, which was fairly jarred off the 
rivet-heads. A pneumatic “holder-on” was then 
devised, of simple construction. It was simply a 
cylinder, into which air was admitted and then 
forced out a piston with a cup to go over the riv- 
et-head; by screwing a piece of pipe to this device 
it was easy to obtain a bearing, or resistance for 
this cylinder among the longitudinals in the 
double bottom of lake steamers. 

The next step was to connect the hammer and 
holder-on by a horse-shoe frame, as shown in 
Fig. 1. A variation in the device is to mount the 
hammer itself as a piston in a cylinder, to which 
air is admitted to force out the hammer as the 
point of the rivet is beaten down. A plain die is 
used on the other side, and this die can be smal] 
enough to go into contracted places. As arranged 
for various depths of gap, these machines weigh 
as follows: 9 ins., 83 Ibs.; 51% ins., 160 Ibs.; 70 
ins., 220 Ibs. In the larger machines the bow is 
made of a piece of wrought-iron pipe. 

These machines do better work than hand riv- 
eting. In the first place, it requires constant 
watchfulness, in hand work, to prevent the men 
from knocking the head over at once, instead of 
striking the first blows exactly in line with the 
axis of the rivet and properly filling the rivet hole. 
With the machine, the blows of the hammer are 
naturally in line and they are so rapid that “plug- 
ging” is accomplished before the point is formed 
As the machine work is quicker, the driving is 
completed before the rivet has lost its heat ani 
the contraction afterwards draws everything 
firmly together and strengthens the joint by f ic- 
tion between its parts. Then in a ship, there are 
many places where there is not sufficient spic2 
to swing a hammer, or where the rivet’ can only 
be gotten at from one side. In these places hand 
riveting is never what it should be; while these 
considerations do not affect the machine. 

In deck, tank and outside shell rivets, with 
countersunk flush points, a machine with a sep- 
arate pneumatic holder-on is employed;, and 
three men and a heater-boy will drive from 800 to 
1,000 of these rivets in a working day. In the case 
of bulkheadwrivets, with full or button point, the 
combined hammer and holder-on can be fastenei 
‘o the end of a beam which slides loosely on a cen- 
‘ral supporting stud bolted to the bulkhead, with 
an adjustable stud-bolt at the other end of the 
beam governing the distance of the hammer-die 
‘rom the rivet-point; and thus a number of rivets 
may be reached at one setting. The pneumatic 
holder-on may be similarly mounted on the other 
side of the bulkhead: For flush-pointed rivets a 


very different arrangement is required. As in 
hand-work, the varying thicknesses of plating, 
liners, butt-straps, frame flanges, etc., and the 
amount of countersink in the plate, make it im- 
possible to gage the length of rivet under the head 
that will exactly fill flush to the plate surface. 
Here the hand method is practically followed; the 
rivet is beaten down with surplus metal crowded 
off to one side; this metal is then chipped off by 
hand or by a pneumatic chipping chisel, and the 
rivet is properly finished on the point. To do this, 
some freedom of motion must be given to the 
hammer, so that it is possible to incline its axis, 
to properly crowd the metal to one side and facili- 
tate chipping. For this purpose hammers are 
mounted on gimbals; or, so mounted in a frame 
that while the die is held in position against the 
rivet the lower end may be given a rotary mo- 
tion; or, the hammer may be mounted on trun- 
nions and the beam carrying it turned on its own 
axis and moved forward and back longitudin- 
ally. Mr. Babcock thinks the second method not 
so good as gimbals, and he had never tried the 
third. 

Still another method of driving countersunk 
flush rivets is to fasten the hammer immovably 
to the end of the beam, as in the bulkhead riveter; 
and the flat-faced die has a central 3-16-in. hole 
drilled in it. When the rivet is beaten down some 
of the hot metal enters the hole and the result is 
a projectng teat on the rivet-head, with the re- 
mainder of the surplus metal flattened out equally 
on all sides. This surplus metal is removed by a 
face milling tool, which also has a central hole 
fitting over the teat and holding the tool in posi- 
tion. : The milling tool is driven by a pneumatic 
drill, and after the point of the rivet is milled 
down flush with the plate the teat is easily cut 
off by the blow of a hand hammer or a cold chisel. 
This rivet is not, however, quite “shipshape”’ In 


again a horizontal pipe fastened to a double frame 
which fits the bilge and travels on trolleys above 
and below. 

Mr. Babcock says that it is the unanimous opin- 
ion of the hull inspectors that the machine rivets 
are first-class in every respect, and make better 
and tighter work than those driven by hand. Add- 
ing cost of air, repairs, etc., the saving is from 1 
to 2 cts. per rivet over plece-work prices for hand- 
riveting, and averages 114 cts. This means a 
saving of from $4,000 to $5,000, over hand-work, 
in an ordinary 4,000-ton lake steamer. An im- 
portant advantage is that unskilled labor can, 
with these riveters, successfully replace skilled 
labor of a class hitherto regarded as indispensa- 
ble, and correspondingly troublesome with regard 
to strikes, etc. 


THE FIREPROOFING OF WOOD FOR THE NEW UNITED 
STATES BATTLESHIPS, 


The terrible experience of at least two of the 
Spanish cruisers in the naval battle off Santiago 
added to the destruction by fire of the Chinese 
vessels in the battle of the Yalu River, in the 
Chinese-Japanese war has, as many of our readers 
are aware, brought about the decision to con- 
struct our new battleships with fireproof or non- 
inflammable wood. This order applies to the 
first-class battleships “Maine,” ‘‘Missouri” and 
“Ohio,” and is a direct reversal of the policy pre- 
viously determined upon, which was to use the 
material for interior construction only, as the re- 
sult of the experience in peace service with the 
monitor “‘Miantonomoh” and-the gunboats ‘“Hel- 
ena,” “Newport,” “Vicksburg,” ‘‘Wheeling,”’ 
“Princefon,” ‘Wilmington,” “Nashville,” ‘Mari- 
etta” and “Annapolis,” all of which were finished 
with fireproof wood at the time of their construc- 
tion in 1895-7. The objections raised to the use of 


FIG. 1.—YARDS SHOWING LUMBER IN STORAGE AND LOADED ON CARS READY FOR FIRE- 
PROOFING. 


Electric Fireproofing Co., New York, N. Y. 


finish, and it is difficult to get a milling tool of 
the right shape to properly cut it. In the yard of 
the Chicago Shipbuilding Co. the first method de- 
scribed is alone used, as the most satisfactory. 

For bottom rivets the beam is hung by a bolt 
through its center, on which it rotates, to a trolley 
running inside of a slotted pipe bolted to the bot- 
tom of the ship; this enables the operator to reach 
many rivets at one setting. 

For side riveting the machine is attached to a 
counterweighted horizontal pipe, hung from pul- 
leys above inside of flat iron guides bolted to the 


ship's sides, For the bilges the hammer beam is 


fireproof wood on these vessels were briefly as fol- 
lows: Fireproof wood is heavier, much harder to 
work, and not so strong as the untreated material; 
the contained chemicals corrode metals, which 
come into contact with the wood, prevent the 
wood from taking paint, and injure clothes kept 
in drawers made of it. These objections were in- 
vestigated in 1897 by a board of naval officers, 
which sustained them in a majority report to the 
Navy Department, and also advised that the use of 


fireproof wood on war ships should be abandoned... 


In a minority report, however, Chief Naval Con- 
structor Hichborn, of the Board of Investigation, 
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took a contrary position, claiming that the objec- 
tions raised were not warranted by facts and urg- 
ing the great value of non-inflammable wood fit- 
tings and finishing in time of battle as compared 
with such minor objections as really existed. The 
question rested in abeyance until the fight at San- 
tiago showed that if war ships are to resist suc- 
cessfully heavy fire from modern batteries it is of 
the greatest importance that any woodwork about 
the superstructure should be made non-inflam- 
mable, 

The employment of fireproof wood on so ex- 
tensive scale as is contemplated in the recent or- 
ders of the naval authorities is sufficient to make 
a description of the method of its preparation of 
interest to engineers, and we have collected from 
various sources such information of practical in- 
terest as is available concerning both the process 
of fireproofing and the actual fireproofness, du- 
rability, strength, etc., of the wood after under- 
going this process. It is also apparent that if 
fireproof wood shall prove to be what it is 
claimed to be, viz.: non-inflammable, with its 
strength and durability and the various other 
qualities of the natural material uninjured, naval 
eenstruction is evidently only one of many fields 
of usefulness. In timber construction generally, 
and in fireproof building construction particularly, 
the advantages of such a material are many. 


FIG. 2.—INTERIOR OF WCOD FIREPROOFING PLANT, SHOWING CYLIN- 
DERS, WITH SOLUTION TANK OVERHEAD, AND THE PIPING SYSTEM. 


Turning now to the process which is employed 
for fireproofing wood for United States war ves- 
sels, it can be described in a general way as re- 
sembling very much the process of creosoting t!m- 
ber to preserve it from decay. The timber to be 
treated is placed in an air-tight cylinder and en- 
veloped in an atmosphere surcharged with aque- 
ous vapor at a temperature of from 110° to 200° 
F., until its pores or cells are opened. The moisture 
is then evaporated from the wood by creating a 
vacuum in the cylinder. When the evaporation is 
completed the cylinder is filled with the fireproof- 
ing solution consisting of phosphate of ammonia 
and sulphate of ammonia, with, in some cases, 
other chemicals, and pressure is applied to force 
the solution into the pores of the wood. After this 
saturation the wood is thoroughly kiln-dried at 
a temperature of from 85° to 125° F., which solidi- 
fies the chemicals contained in the pores. More 
complete details of the process and of the plant 
used to conduct it will be given further on, but 
right here it will make some features of the work 
more clear if we consider another phase. 

The end which is sought in fireproofing wood is 
not merely to render it non-inflammable, but to do 
this without injuring its structural and decorative 
qualities. To preserve the strength, elasticity and 
life of the wood.-its cellular structure must not be 
broken down or injured in the process of filling 
the cells or pores with the fireproofing liquid. This 
requires a thorough knowledge of the age, texture, 
condition, etc., of each kind of wood treated, for 
all of these things affect the strength and tough- 
ness of the fibers, and, therefore, their resistance 


to injury. To fill the pores of a crooked-grained, 
gnarled piece of oak with the fireproofing solution 
is an entirely different task, for example, than fill- 
ing pores of a straight-grained stick of white pine; 
the quantity of solution required is different, the 
pressure necessary to force it into the wood is dif- 
ferent, and the preliminary processes of saturation 
and evaporation likewise differ. 

The first work in the process of fireproofing 
wood, therefore, is to sort the timber according 
to its various natural and acquired characteristics. 
This being done, it is put through the successive 
treatments of saturation, evaporation, impregna- 
tion and kiln-drying with such particular char- 
acteristics of manipulation as previous experi- 
ment and experience have determined to be neces- 
sary to secure the best results for wood of its 
kind and condition. It will be seen at once that 
the success of fireproofing wood depends largely 
upon the intimate knowledge of woods and ex- 
perience in their treatment which the operator 
possesses. 

_ The plant at which the fireproofing of wood for 
the new battleships is being done is located on 
the East River front, between 19th and 20th Sts., 
in New York city, and is owned by the Electric 
Fireproofing Co., which controls the process. 
Figs. 1, 2 and 3 are views of the plant. Fig. 1 
shows the yard for the storage and shipment of 


lumber, with a number of charges of treated and 
untreated material loaded on the cars ready for 
further processes; Fig. 2 is a view inside the plant 
showing one of the cylinders, the solution tank 
above it, the steam and other piping, and other 
apparatus, and Fig. 3 is a nearer view of the front 
ends of the two cylinders showing the construc- 
tion of the covers or doors. 

The cylinders are 105 ft. long and about 7 ft. 
in diameter, and hold when filled about 15,000 ft. 
B. M. of timber. The material of the cylinders is 
steel %-in. thick. Referring to Fig. 4, a, a, are 
rails upon which the cars loaded with lumber are 
run into the cylinders. Below the trucks and the 
bodies of the cars when they are in the cylinder 
is the steam coil d, d, which runs the whole length 
of the cylinder. Adjacent to these coil pipes is an 
apertured pipe e also running the full length of 
the cylinder. This pipe e brings steam to the cyl- 
inder and the apertures in it increase in size from 
the points of entrance of the steam 80 as to deliver 
the same quantity of fluid at all points. The pipe 
e connects with a pipe f, which leads outside of 
the cylinder to a T-coupling g, to which a pipe h 
is connected on one side. This pipe h leads from 
the pressure pump and serves to bring liquid to 
the cylinder from the pump. A pipe i connects 
to the opposite side of the T and serves to admit 
steam to the cylinder through pipes f and e at the 


appropriate time and to exhaust the same there- | 


from. This pipe has a number of branch pipes k, 
1, the source of the steam supply being connected 
to 1 and k being the exhaust pipe. 

The mud drum B of the cylinder is connected 


to the cross coupling C by the arm m, the . p: 
site arm n being a vent to clear the mud ¢;:, 
Connected to the arm m’ of the cross coup|i; i 
a pipe D, which is provided with a valve d’ 
leads to the bottom of the tank containin. 
fireproofing solution, and connected to’ the . 
site arm n’ is the pipe F which serves to :- 
the unused liquid from the cylinder to the s 
tank. Along the top of the cylinder are a n): 
of pressers G, which, when screwed down 
the top of the lumber, hold it firmly in place. 
The method of operation is then as follows. 
lumber being in the cylinder and the cover ; 
closed, a depth of 3 ins. to 6 ins. of water is {: 
duced; all the valves except those in the «. 
pipe are closed, and steam at low pressure ; 
troduced by means of the pipes l, i, g, f and . me 
through the water into the cylinder. This pr. 
continues for from one to eight hours, the « ..- 
perature being maintained from 110° to 204 ) 
depending upon the kind of wood being tre... ad 
and is very important, its purpose being to o). n 
the pores of the wood and fill them with mois::,,« 
Aqueous vapor at a low temperature is empio).j 
If live or dry steam at a high temperature is us. 
it has been found that the wood is discolored, a»; 
its elasticity and tensile strength are redu oj 
Moreover, the action of the heat is to seal rat), 
than to open the pores of the wood, formin: 


} 


an 


FIG. 3—INTERIOR OF WOOD FIREPROOFING PLANT, SHOWING 
CYLINDER HEADS AND COVERS. 


impenetrable outer shell to the timber, and pre- 
venting the introduction of the fireproofing fluid. 
The mild action of the aqueous vapor, on the 
contrary, opens up the pores of the wood like a 
sponge. 

The process of saturation being completed, that 
of evaporation is begun by gradually inducing a 
vacuum in the cylinder to exhaust the moisture 
from the pores of the wood, and leave them open 
for the entrance of the fireproofing fluid. This 
vacuum is broken about every three hours to allo 
the accumulated moisture to be drawn off from 
the cylinder, and it is kept up until the lumber is 
dried. When the work of evaporation is finished a 
final vacuum of from 20 ins. to 28 ins. is inducea 
in the cylinder, and the fireproofing solution is 
then admitted to the cylinder from the tank above 
it. Care is taken to have the temperatures of the 
timber and of the solution the same, as this facili- 
tates the impregnation. The fluid is allowed to fil! 
the cylinder completely, and at first the pressur» 
is only that due to the head of the liquid and « 
the vacuum. Finally, however, the liquid is shu’ 
off from the tank, and the pressure pump |: 
started, forcing liquid into the cylinder throus!: 
the pipe kk. Gradually the wood takes up the fire 
proofing solution, and when the gages show tha 
it has absorbed all it can hold, the remainins 
liquid is drawn off. 

The final step is to kiln dry the treated timb r 
This is done slowly at a low temperature, "0°: 
more than 125° F. Particular importance = 
claimed for this low temperature process of dry 
ing. Greater heat, it is aéserted, tends to mak” 


i 
t 
7 
f 


| 
| = 


i 


November 17, 1898. 


ENGINEERING NEWS. 


399 


.. wood brittle and to discolor it, while tem- 
..yatures of from 85° to 125° F. preserves all the 
‘asticlty and life of the natural material. Ex- 
cept for the low temperatures employed, the 
rocess of kiln drying presents no differences from 
the process ordinarily used, 

The process of fireproofing wood as conducted 
the Electric Fireproofing Co. is perhaps suffi- 

‘ently described in the preceding paragraphs. 
At the present time the company is treating regu- 
larly the following timbers: Mahogany, cherry, 
butternut, walnut, red oak, sycamore, maple, 
birch, pine, ash, spruce, elm and white wood. 
charge of 
freproofing 18 
the same for all 
kinds of wood, 
$50 per M. ft. B. 
M., exclusive of 
the final kiln i 
drying. The 
company either 
furnishes the 
wood fireproofed 
at the usual a 
market price 
plus $50 per 1,- 
000 ft., or will 
fireproof wood 
furnished by 
others to order. 

Although gen- 
erally spoken of 
as fireproof, wood 
which has un- 
dergone the pro- 
cess described is 
more correctly 
described as 
non - inflamma- 
ble. When ex- 
posed to flame 
the wood chars, 
and will, if the Fig. 4.—Diagram Cross-Section 
ued, be com- 
pletely carbonized. Non-inflammable, however, is 
pretty certainly obtained. Shavings and splin- 
ters of the treated wood held in an al- 
cohol flame will char, but will not catch 
fire nor retain the flame when removed; in 
fact, the glowing coal on the charred wood al- 
most immediately goes out upon removing the 
source of heat. Small test buildings built of the 
treated wood and having kindling saturated with 
oil piled inside and around them, have been fired 
in New York (Eng. News, Aug. 29, 1895) and in 
London, and have shown almost as perfect non- 
inflammability. The standard for fireproof wood 
adapted by the United States Navy Department, 
and to which all the treated wood supplied for 
the new battleships conforms, is that, ‘‘when dry 
and subjected to heat of 600° F., it will remain 
non-inflammable and absolutely safe against 
spread of fire from point of contact.” 

The fireproofing material contained in the wood 
is solid and non-volatile, and the fireproof quality 
of the wood is, therefore, claimed to be permanent. 
Even by long continued soaking, it is stated, the 
fireproofing material is not injured or withdrawn. 
The material is also claimed to have no injurious 
action upon paint or varnish, or upon nails driven 
into or hardware attached to the woods, pro- 
vided it is thoroughly dried. It, however, 
makes the treated wood slightly darker than 
its natural color. The treated wood is also 
‘arder and somewhat heavier, and as a conse- 
quence is harder to work, but by a proper tem- 
pering of the tools this difficulty is easily over- 
come. In respect to the strength of wood which 
has been fireproofed, we find records of tests made 
in the labofatory of Stevens Institute, Hoboken, 
N. J., and at the Watertown Arsenal. In the 
Stevens Institute tests of both Oregon pine and 
yellow pine showed a loss of from 2.4% to 12.6% 
in transverse strength by being fireproofed. White 
pine, however, showed an increase of 7% 
by being fireproofed. In compressive strength 
both white and yellow pine showed a loss 
due to fireproofing of from 64% to 9.2%. In 
tension, however, white pine and yellow pine 


myn 


showed gains in strength of 19.6% and 24.2%, 
respectively. In tests made at the Watertown 
Arsenal for transverse strength both white pine 
and white wood showed a gain from fireproofing. 
These results do not agree very well, because, it 
is stated, of the difference in degree of heat ap- 
plied in the kiln drying, which is a matter easily 
corrected, but they show generally that the wood 
is rendered somewhat more brittle by the fire- 
proofing treatment. It is pointed out that these 
tests were made some time ago, and it is stated 
that the recent improvements in the process of 
fireproofing have corrected many of the former 
objections. 

In conclusion it may be stated that so far as we 
have been able to ascertain, the Electric Fire- 
proofing Co., illustrations of whose plant we pre- 
sent herewith, and its offspring the British Non- 
Inflammable Wood Co., are the only concerns 
which now manufacture non-inflammable wood on 
a marketable scale. 


BILGE KEELS AND ROLLING EXPERIMENTS. 


At the sixth general meeting of the Society of 
Naval Architects and Engineers, held in New 
York last week, Asst. Naval Constructor Law- 
rence Spear, U. S. N., presented a paper with the 
above title. He stated that the original designs 
for the battleships “Oregon,” and 
‘“‘Massachusetts” called for bilge keels about 30 
ins. deep; but to facilitate docking these keels 
were omitted in building. This omission was at 
the time in line with the best foreign practice, 
and theoretical considerations led to an under- 
estimation of the steadying effect of bilge keels 
of any practical dimensions as applied to slow- 
moving ships of large displacement and inertia. 

But while these ships were nearing completion 
foreign practice, and, especially, that of England, 
underwent a change, as the result of comparisons 
of sister battleships with and without keels. Ex- 
perience with the “Oregon” class at sea showed 
that some steadying influence was necessary; 
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Section of Bilge Keel Fitted to U. S. Battleship 
“Oregon.” 


though the maximum inclination of the “Oregon” 
herself never exceeded about 22°, under a long, 
low swell. Bilge keels were put on the “Oregon” 
in January, 1898. These keels had a maximum 
depth of 34 ins. near the ends, tapering to 14 ins. 
amidships. The comparison in rolling effect, with 
and without keels, is shown in the following table: 


Keels, 
Without. With. 


Draft, forward -. 22ft.9%ins. 22 ft. 9 ins 
Displacement, tons ...... 9,810 
Metacentric height, feet.. 3 
Mean period, single swing, 7.6 7.83 
Weight of coal, tons ........... 115 
Weight of ammunition, tons.... 26.7 26.7 
Bilge keels, number .......... 2 
Total area ...... > 830 sq. ft. 


Except as above stated, conditions were alike 
in both cases. At slack water, and practically no 
current, with ship moored and ‘without keels, 350 
men running across the deck caused an inclinaton 
of about 7°. from the vertical; with 200 men act- 
ing in conjunction with the 8-in. turrets, an in- 
clination of nearly 6° was reached. Without bilge 
keels the rolling was practically isochronous 
within the range of experiments. With bilge 


keels, the period for single swing decreased slight- 
ly with the amplitude of roll. As measured by 
the radius of gyration, the period without keels 
was 7.6, and that with keels, 7.83, a difference of 
a little over 3%. 

The results of the observations were plotted as 
“curves of declining angles’ and “curves of ex- 
tinction,” and these were compared with corre- 
sponding curves for the first-class English bat- 
tleship ‘“‘“Revenge,”’ in light condition. It is noted 
that the “Oregon,” starting at an inclination of 
6°, required, without keels, 60 swings to reduce 
this inclination to 2°; while with keels the cor- 
responding extinction required only 10 swings. 
For the “Revenge” the corresponding figures were 
45 and 8 Taking the extinction value of the 
“Oregon,”’ without bilge keels, as unity, the curves 
gave the following results at an inclination of 5° 
from the vertical: 
‘‘Revenge,”’ light, no keels ... 
“Oregon,"’ light, with keels .... 
‘‘Revenge,”’ light, with keels 

The “Oregon’s’” loss of range per swing with 
this inclination is thus over seven times greater 
with keels than without; and this figure holds 
approximately true for any other angle within 
the range of experiments. In the case of the 
“Oregon,” the same forces that would produce an 
unresisted roll of 20° would only produce one of 
6° with the keels in place. In the case of the 
“Revenge” these figures were about 18° and 6°; 
or, broadly speaking, the roll, with keels, under 
identical conditions, would only be one-third as 
great as without them. 

Generally speaking, it appears to be pretty well 
established that the entinction work done by keels 
may be divided under these three main heads: (1) 
Increased wave-makingresistance; (2) disturbance 
of natural stream line motions about the ship; 
(3) direct resistance of plain surfaces of keels. 
As yet we have no data on which to baseaquanti- 
tative division of the total resistance under these 
three heads; but it can be easily shown that the 
third is a comparatively small factor. Constructor 
Spear then mathematically stated, on the assump- 
tion of the late Mr. Froude, that 1.6 lbs. per sq. 
ft. is the resistance of the keel harmonically os- 
cillating at a mean speed of 1 ft. per second, that 
the direct resistance of the keel is responsible for 
but a small part of the work done in steadying 
the vessel. As the third effect is practically un- 
solvable, with the data at hand, it is recom- 
mended that tank experiments be made so that 
naval architects may later obtain some emperical 
formulae sufficiently accurate for general design. 

While service conditions prevented fuller trials 
of the “Oregon,” the English experiments proved, 
what was to be expected, that the bilge keels had 
an increased effect when the ship was under way, 
and that the steering qualities were improved and 


’ tactical dimensions were decreased by the addi- 


tion of keels. 
STANDARDIZED CAST-IRON DRILLINGS FOR ANALYSIS. 

The Committee appointed by the American 
Foundrymen’s Association to establish a Bureau 
for the distribution of uniform standardized drill- 
ings, has issued a circular saying that it is now 
able to distribute a range of samples that it is 
felt will meet the indorsement of managers and 
chemists employed in all branches of the iron in- 
dustry, pertaining to the making or use of pig 
iron. 

The standardized samples now ready for dis- 
tribution cover the following determinations: Sill- 
con, sulphur, manganese and phosphorus, one 
each of a low, medium and high range; total car- 
bon and graphite, one determination each; ti- 
tanium, three determinations; in all, 17 determin- 
ations, made on four samples. 

The samples are desissnated as A, B, C and D. 
Sample A, which has been ground to pass a 40- 
mesh sieve, gives one total carbon and one graph- 
ite. Sample B gives a low silicon, a° medium 
sulphur, a low manganese, a phosphorus within 
the Bessemer limit, and a titanium. This has 
been passed through a 20-mesh sieve. Sample C 
gives a medium silicon, high sulphur, medium 
manganese, medium phosphorus and a titanium. 
This has also passed a 20-mesh sieve. Sample D- 
gives a high silicon, low sulphur, high manganese, 
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high phosphorus, and a titanium, and has passed 
through a 40-mesh sieve. 

The drillings were obtained from castings made 
after the plan described by Mr. West in his paper 
before the Pittsburg Foundrymen’s Association, 
June, 1898. The drillings were prepared under 
the supervision of Prof. C. H. Benjamin, and the 
standardizing under that of Prof. A. W. Smith, 
both of the Case School of Applied Science, Cleve- 
land, The chemists engaged in standardizing the 
four samples are Messrs. Booth, Garrett & Blair, 
Philadelphia; Prof. A. W. Smith, and Cremer & 
Bicknell, Cleveland, O., and Andrew S McCreath, 
Harrisburg, Pa. 

The standards are sold at the price of $5.00 per 
lb., and in no instance will less than 1 Ib. be sold. 
The samples are packed in bottles, holding one- 
third of a pound and delivered in cases holding 
three or four bottles, according to the desires of 
a subscriber. One pound of the samples should 
furnish enough material for 36 complete analyses, 
or at least 200 separate determinations. The an- 
alyses of the samples, A, B, C and D will be sent 
separately by mail, so that they may be placed 
upon bottles or kept private, as desired by the 
subscriber. 

About 35 leading laboratories have already sub- 
scribed for samples. Orders for samples may be 
sent to any member of the following committee: 
Thos. D. West, Chairman, Sharpsville, Pa.; Dr. 
R. Moldenke, 48th St. and A, V. Ry., Pittsburg, 
Pa.; James Scott, Lucy Furnace, Pittsburg, Pa.; 
P. W. Gates, Gates Iron Works, Chicago, Ill.; EB. 
H. Putnam, “The Foundry,” Detroit, Mich. 


ROTARY FURNACES FOR ROASTING ORES. 

The accompanying cut represents one of six 
large Bruckner rotary furnaces for treating ore, 
which are probably the largest ever built. Hach 
furnace is 28 ft. long and 8 ft. 6 ins. diameter, 
with an end opening of 3 ft. 4 ins. diameter. Its 
capacity is about 20 tons of ore. Around the shell 
are two circular bearings or roller paths, which 
rest upon four 34-in, rollers in the bed-plates. Lat- 


is carried by one of the bed-plates and is drivenby 
a spur gear and worm-wheel and worm-shaft, the 
latter being on the shaft of the belt pulleys. Two 
belts are used, one for high speed and the other 
for low speed. The furnace makes about one rev- 
olution per hour while roasting and six per hour 
when discharging. Six of these furnaces have re- 
cently been built for the Canadian Smelting 
Works, at Trail, B. C., by the Gates Iron Works, 
of Chicago, and we are indebted to the builders 
for the above information respecting them. 
ELECTRIC POWER IN THE NEW PRINTING PLANT OF 
THE W. B. CONKEY CO., HAMMOND, IND. 

The recent removal of the large printing plant 
of the W. B. Conkey Co., from Chicago, Ill., and 
its re-establishment in new buildings at Ham- 
mond, Ind., has given the opportunity for one of 
the most comprehensive applications in this coun- 
try of electricity to the work of a printing house. 
This new plant is fully described in a paper read 
before the Chicago Electrical Association, on Nov. 
4, 1898, by Mr. Geo. A. Damon, and we abstract 
from that paper the following facts of general in- 
terest, 

The reasons which first of all led to the re- 
moval of the firm’s plant from the city to the 
suburbs was the saving which it was found could 
be effected in many ways. In the city taxes were 
necessarily high, and the insurance rates large on 
such property. Another great disadvantage of the 
city plant was the cost and delay of cartage 
through the congested city streets to and from the 
railway depots. The necessity of artificial light- 
ing, and, also, the fact that the power transmis- 
sion as established was expensive, were also im- 
portant factors in deciding the change of location. 
To secure adequate natural light, in fact, especiai 
attention was given to the design of the new 
building. 

The plant at Hammond, as finally erected, con- 
sists of a single story building, 520 x 450 ft. The 
roof is of the weaving shed or saw tooth type, 
and all its windows are glazed with frosted glass 


20-TON ROTARY ROASTING FURNACE. 


eral motion is prevented by having one pair of the 
rollers made with double flanges. The _ total 
weight, including the charge, which is carried by 
the rollers, is 101,000 lbs. An iron frame supports 
two hoppers, and the furnace has three doors in 
the shell. Two of these are for receiving the 
charge from the hoppers, while the third is to fa- 
ellitate the discharge of the roasted ore. 

The furnace is revolved by a pinion gearing with 
a circular rack attached to the shell. The pinion 


Gates Iron Works, Builders, Chicago, III. 


and are placed at an angle looking toward the 
north. Every 29 ft. of roof space provides 11 ft. 
of light. Owing to the angle of the roof the di- 
rect rays of sun are kept out of the building, 
which is thus lighted by the soft reflected rays 
from the northern sky. The entire roof is built up 
of light structural steelwork resting upon cast- 
iron columns spaced 29 ft. c. to c. one way, and 
16 ft. c. to c. in the other direction. The height 
of the trusses above the floor is 12 ft. 


The generator plant consists of two engine: 
three 100 K-W. 225-volt generators connec:: 
the Arnold system, described in Engineering »; 
of Jan. 26 and Aug. 28, 1898. The power is 
veyed to 95 motors distributed as follows: 


Electrotype Foundry. 

17 Motors, belted or geared to dovetailing machine, 

trimmers, planers, roughers, saws, routers 

lack leaders, molding machines, oe ma- 

chines, blowers and 21 

1 Direct-connected to electroplating dynamo.. 

Bindery. 

15 _—, to shafting driving folders, book-covering 

chines, trimmers, sewers, wire-stitchers, 

cuntan machines, case makers, embossers, 
rounding and backing machines 

2 to shafting driving “cutters “and 


and 
2 on 


8 Individual motors belted to knife-grinders, tying 
machines and gluing machines .......... seee 18.5 
Stock Room. 


2 Belted to shafting driving cutting machines, ro- 
cutters, grinding machines, sizing 


Heating Apparatus, 
1 Belted to blower fan to heat office................ 12 
Machine Shop. 
1 Belted to line-shaft driving machine tools....... 10 
Composing Room. 
1 to ont distribui- 
Press Room. 
6 job ink grinders and bronzing 


Total horse-power of motors installed............ 321 


The motors are of the Lundell type. Each mo-— 


tor is made with one field coil, which is entirely 
protected by the form of the field casting. The 
armature is of the ironclad type with removab!» 
form-wound coils. The motors have a steady 
neutral point of commutation, and do not spark 
under sudden changes of load.. The motors di- 
rectly attached to the presses and shafting ar- 
multipolar, narrow in width, with a relatively 


‘large circumference of field frames. The commu- 


tator, like the armature, is narrow and of large 
diameter, with a large number of bars. 

Besides the improvement in lighting, ventilation 
and cleanliness, and the advantages of a more 
perfect control of the various machines, the new 
plant has exhibited a notable saving in fuel. Mr. 
Damon in his paper states that the result of the 
operation of the new plant is that only about one- 
third of the amount of coal is burned that was re- 
quired before the move was made. A part of this 
saving, he says, however, must be attributed t) 
the design of the power plant, with its modern 
equipment, so that just how much economy has 
been gained by the operation of the purely elec- 
trical part of the plant cannot be definitely de- 
termined. 

The Corliss engine was furnished by the Atlas 
Engine Co.; the motors, by the Sprague Electric 
Co.; the motor, controllers and starting boxe: 
by the Cutler-Hammer Mfg. Co., and the 
switchboard and wiring by the Western E‘ectric 
Co. Mr. George C. Nimmons was the architect o! 
the building, and Mr. Bion J. Arnold, M. Inst. © 
E., was Consulting Electrical and Mechanica! En- 
gineer. 


TEST OF THE BULKHEAD SEPARATING THE ENGINE 
ROOMS OF THE BATTLESHIP «ILLINOIS.”* 


By J. J. Woodward, M. Soc, N. A, & M. E.j 


The specifications for the U. S. battleships “‘Kearsarge,” 
“Kentucky,’’ and “‘Illinois’’ require all watertight com- 
partments to be tested by filling the compartments wit! 
water under a head; and the most important bulkhead:. 
whose strength it was desired to test in this manner b) 
actual water pressure, were the center-line longitudins 
bulkheads existing between the engine rooms and fire 
rooms on the vessels in question. These bulkheads wer 
all of large size, and the head of water directed to be 
used for the test was 5 ft. greater than the normal loa! 
water-line of the ship. This corresponded to a water leve 
during test of 28 ft. 6 ins. above the keel. The bulkhead: 
were all of approx'mately the same depth, namely, 23 !'. 
5% ins., and they were very strongly supported on a: 
sides, being limited at their bottom by the inner bottom 0! 
the ship, and at their top by a heavy protective deck, whic! 
was formed by two thicknesses of %4-in. steel plating ani 
an upper thickness of 1% ins., all three riveted together in 


*Abstract of r read at the sixth general meeting of 
the Society of’ Naval arine Engineers, 
held in New bn Nov. 10 and 1 

tNaval Constructor, U, S. N., News, Va. 
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.» efficient manner, The ends of the bulkheads were also 
well supported by complete transverse bulkheads extend- 
ing across the ship. 

\s all the work had been carefully inspected during con- 
--yetion fer general workmanship (which was found to be 

irely satisfactory), and the principal point it was de- 
. red to determine was whether the scantlings of the bu:k- 
»eads, as built, were ample for the work they had to per- 
ft rm, it was considered that if one bulkhead was tested 
-@ shown to be entirely satisfactory, that the other bulk- 
_ads woulé be considered as satisfactory, subject to pass- 
og a test with hose, for local defects in calking. As the 
ngth of the bulkheads separating the engine rooms was 

-ater than those separating the fire rooms, and were 

osequently of the greatest area, since all of them had 
ne game depth, the bulkhead separating the two engine 
rooms on the “Illinois” was chosen for the test for 
strength. 

The volume of one engine room being such that to have 
filed it with water would have resulted in a possible in- 
jury to the general structure of the vessel! which, at that 
ime, was on the blocks of the building slip, it was de- 
cided to make the test by building in the port engine 
room a wooden cofferdam, placed about 3 ft. 9 ins. from 
the center-line bulkhead under test, the cofferdam being 
made of 5-in. plank. In this manner the weight of wate 
necessary for the test was reduced to 4 very moderate 
amount, and it may be remarked in passing, there was no 
difficulty (with the exception of a slight amount of leak- 
age, which occurred during the first test, on account of a 
defect in calking the plank), keeping up the pressure de- 
sired for the tests. It should be stated further that the 
water level of 28 ft. 6 ins. above the keel, required for 
the full test, was obtained by means of a small stand-pipe 
connecting with the water space within the cofferdam, 
through a circular hole in the protective deck. The bulk- 
head was subjected to three series of tests by filling the 
space between the cofferdam and the bulkhead with water, 
and carefully measuring the deflection on ail stiffeners 
corresponding to different heads of water. 

Firat Test.—Before the test, the actual shape of the bulk- 
head was carefully determined by measuring on each stif- 
fener the distance from a vertical reference plan parallel 
to the center-line of the ship, these measurements being 
taken at three points, respectively, 5 ft. 10 ins., 11 ft. 8 
ins., and 17 ft. 6 ins. above the top of the inner bottom 
plating, the measurements being taken on the side oppo- 
site the cofferdam, so that corresponding measurements 
could be made after the space between the cofferdam and 
the bulkhead was filled to different water levels 

On beginning to fill the cofferdam space with water, no 
appreciable deflection could be noticed until the head of 
water had reached a height of 8 ft, above the inner bot- 
tom plating. At that height, however, a slight deflection 
was measured, and the filling of the cofferdam space then 
proceeded with, the water levels being maintained con- 
stant for heads of water corresponding to the heights of 
12 ft. 9 ins., 16 ft., 18 ft., 20 ft. and 22 ft. above the inner 
bottom, measured as described, for such lengths of time as 
permitted the three measurements on each stiffener to be 
taken for the deflection corresponding to such heads of 
water. These intermediate water levels correspond, ap- 
proximately, if we add the depth of the inner bottom 
space, to the 15 ft., 19 ft. 3 ins., 23 ft. 3 ins, and 25 ft. 
3 ins. water-lines of the ship. 

A careful examination of the behavior of the bulkhead 
while under test, showed that up to a head of 18 ft. the 
deflection increased very regularly, and, as well as could 
be judged, the material forming the center-line bulkhead 
had not, up to the head of 18 ft., been strained beyond its 
elastic ‘imit. Between the heads of water of 18 and 20 
ft. the deflections increased much more rapidly, and, as 
well as could be judged, the elastic limit of the material 
was passed somewhere between these two points. Be- 
tween heads of water of 20 and 22 ft., the deflections of 
the stiffeners increased very rapidly indeed, though up to 
the latter head no leak showed at any of the butts or 
seams, although a few drops of water went through four 
or five rivets. Just as the water level reached the head 
of 22 ft., the lower brackets of the Z-bar stiffeners con- 
necting them to the inner bottom plating buckled badly, 
a8 did also the brackets at the upper end of the stiffeners, 
where connected to the beams of the protective deck. 
The buckling of both upper and lower bracket plates de- 
creased rapidly for the stiffeners near the ends of the 
bulkhead, At this head also the local deflection of the 
plating between the stiffeners was observed, and found to 
be very small, the maximum deflection in 4 ft. being 
%-In.; it, of course, being understood that the deflection 
referred to is that caused by the bellying of the plate 
between the Z-bar stiffeners, and is therefore more prop- 
erly defined as the difference in the total deflection of 


the plating at such points situated midway between stiff- 


eners and the corresponding deflection of the stiffeners 
themselves, 


On attempting to increase the head of water above 22 - 


ft., it was found that on reaching a head of 22 ft. 4 ins. 
the maximum deflection of the stiffeners increased very 
rapidly; the increase due to the 4 ins, additional head of 
water, and also the time element of the test, had resulted 
in an increase of maximum deflection from 2 13-16 ins. 


to 3% ins. Under these circumstances and in view of the 
buckling of the lower brackets of the stiffeners, the test 
of the bulkhead was discontinued at this point, it being 
manifest that it could not stand a pressure due to the 
full head of water required by the specifications. 

After the water had been entirely run out of the coffer- 
dam, the deflections of the various stiffeners of the bulk- 
head were measured, and the stiffeners and brackets on 
the opposite side of the bulkhead, which had been in the 
cofferdam space and so could not be examined during the 
progress of the test, were then carefully inspected, and 
it was found that no rivets had been sheared, and the 
bracket plates remained perfectly plane, and, as far as 
could be determined, had not been permanently deformed. 
The heel, however, of the 3 ins. x 3 ins., T-lb. angle 
clips connecting these brackets to the inner bottom plat- 
ing were drawn away from the plating at the outboard 
ends of the clips to the extent of nearly 3-16-in. at the 
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Looking Forward. 


Figs. 1 and 2.—Sketches Showing Results of Tests 
of Water-Tight Bulkheads on U. S. Battleship 
“IIlinois” to Determine Their Resistance to 
Deflection. 


maximum, which occurred about midway of the bulk- 
head, and decreased to zero for the brackets of the two 
stiffeners which were adjacent to the ends. A study of 
the curves of deflection of the stiffeners is especially in- 
teresting as showing the marked influence of the sup- 
port received from the transverse bulkheads in relieving 
the stiffeners next to them from strain. Thus, under a 
head of water of 22 ft., the maximum deflection of the 
forward end stiffener is approximately 1 3-16 ins., and 
the ‘after end stiffener deflected 1% ins., whereas the 
stiffeners in the central portion of the bulkhead deflected 
2 11-16 ins. 

Second Test.—In the second test the bulkhead was 
stiffened by re-enforcing the bracket plates at the upper 
and lower ends of the stiffeners with a 4-in. x 3-in., 9-Ib. 
reverse-bar on the opposite side of the outer flange of the 
Z-bar stiffener (Fig. 1). The object of this test was 
clearly to demonstrate that the cause of the first failure 
of the bulkhead had been the want of strength of the 
stiffeners themselves, and not that of the brackets con- 
necting the Z-bars to the inner bottom plating and the 
protective deck. The failure of the lower brackets hal 
undoubtedly been the determining cause of the rapidly 
increasing deflection of the bulkhead at the time the test- 
ing was suspended during the first test, and it was desired 
to establish beyond doubt that additional strength was 
required for the stiffeners themselves, and that satisfac- 
tory strength of bulkhead could not be obtained by simply 
increasing the strength of the gussets themselves. The 
ship’s main drain and other piping prevented the size of 
the brackets being increased at all on the starboard side 


of the vessel and, for this teat, they were kept of the 
same size as in the previous test, but stiffened as de- 
scribed. The general method of conducting the test was 
similar to that previously followed, except that deflections 
of the stiffeners were measured at five points in the 
height of every stiffener. 


Up to a head of 8 ft. above the inner bottom, the de- 
flections were inappreciable. After that head, deflections 
were recorded with heads of 12 ft. 9 ins., 16 ft., 18 ft, 20 
ft., 22 ft., 22 ft. 6 ins., 23 ft., 23 ft. 5% ins., 24 ft., 24 ft. 
6 ins., and 25 ft. 2% ins., the latter height corresponding to 
a head of 5 ft. above the normal lad water-line. At 
the latter head of water three records of the deflections of 
the bulkhead were taken; the first of these records was 
taken as soon as this head of water was reached, at 
11.15 a, m.; the second one at 5 p. m., and the third at 
10 p. m. Forty-five hours after the bulkhead was re- 
lieved from water pressure, a record of its permanent set 
was taken. 


An examination of the records of this test shows the 
same general conditions as in the first test, in so far 
as concerns the influence of the transverse bulkheads upon 
the deflection of the stiffeners at the ends of the bulk- 
head under test, but that the additional stiffening given 
the brackets had been sufficient to prevent their buckling 
during the test; moreover, when the brackets in the port 
engine room were examined it was found that there was 
no measurable deformation of either bracket plates or 
angles as had previously been the case. In view, how- 
ever, of the fact that under the pressure required by the 
specifications, namely, of a head of water of 5 ft. above 
the normal load water-line, the deflection of the bulk- 
head constantly increased with the length of time it 
was under test, it was evident that the stiffeners were 
strained beyond their elastic limit, and it was therefore 
decided materially to increase their strength. This was 
done by carrying a 4-in. x 3-in., 9-lb. reverse-bar for the 
full length of the stiffener, and of the brackets at both 
head and heel; and, in addition, by adding for the lower 
bracket a second clip for securing the bracket plate to the 
inner bottom plating, also a short reverse clip on the edge 
of the bracket plates, so that the strength of the new 


end connections would be proportioned to the strength of | 


the reinforced stiffener. 


Third Test.—The test was conducted in the same manner 
as the previous series. Up to a head of 12 ft. 9 ins. no 
deflections were observed. Above that head, deflections 
were recorded for 16 ft., 18 ft., 20 ft., 22 ft., 24 ft., and 
25 ft. 2% ins. At the maximum head of 25 ft. 2% ins., 
or 5 ft. above the normal load water-line, three sets of 
Measurements of deflections of the stiffeners were taken; 
the first of these records was taken as soon as the maxi- 
mum head of water was reached at 1 p. m.; the second 
at 5.30 p. m., and the third at 10 p. m., the maximum 
head of water being maintained continuously until the 
last Measurement war taken, Each of these records gave 
the same deflection for the stiffeners; in other words, the 
deflection of the bulkhead did not increase at all in nine 
hours, while under the test head of water called for by 
the specifications. The results of this final test may, 
therefore, be summarized as follows: 


(1) There was no appreciable increase of deflection 
under the maximum head of 25 ft. 2% ins. with a lapse 
of time of niae hours. 

(2) The maximum deflection observed on any stiffener 
was 1% ins., and the maximum permanent set, measured 
twelve hours after the bulkhead was relieved of water 
pressure, was 5-16 of an inch. 

(3) The maximum deflection of the bulkhead plating 
between stiffeners, observed during the test, was % of an 
inch, and after the test. there was a corresponding per- 
manent set of about % of an inch. 

(4) The stiffener brackets in the starboard engine room 
showed no signs of buckling during the test. After the 
water had been pumped out of the cofferdam space, the 
brackets in the port engine room were examined and were 
found to be in perfect condition, no permanent deforma- 
tion of any kind having occurred for either the bracket 
plates or the angles. 


It was therefore decided that the strength of the bulk- 
head, as finally stiffened (Fig. 2), was thoroughly satis- 
factory, and the remaining nine similar bulkheads on the 
“Kearsarge,”” ‘“‘Kentucky’’ and “Illinois’’ were re- 
inforced in a s.milar manner. 

The observation of the actual test, together with other 
similar experience, leads me to express my belief, first, 
that for bulkheads in which general strength to prevent 
collapse and not absolute water-tightness, is required, a 
wider spacing than the usual 30 ins. spacing is permissi- 
ble, and that this increase may extend to as much as 
4 ft., it being, of course, understood that the strength of 
the stiffener bars ars suitably increased; secondly, that 
in bulkheads in which the length is great relative to the 
depth, if subjected to ecusiderable heads of water pressure, 
better results will be obtained if one or more deep belt 
stiffeners are worked in connection with intermediate 
stiffeners of moderate weight, rather than that all the stiff- 
eners shovld be uniform depth and strength; it being, of 
course, understood that the spacing of all stiffeners here 
referred to may be as much as 4 ft. between any two 
of them. Such a general arrangement of stiffeners can 
be made lighter for a given strength than with a uniform 
spacing and weight of stiffeners, such as exists in the 
center-line bulkhead whose tests have been described... 
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The Navy Department has done well in revising 
and improving the plans for the four new moni- 
tors ordered at the last session of Congress. It 
would do still better if it should induce Congress 
to repeal this appropriation and allow the $5,000,- 
000 to be used for some type of vessels which 
would be a real addition to our naval strength. 
The fact is that the monitor is an obsolete type of 
warship; and it is ridiculous for the United States 
to continue their construction. In the appropria- 
tion bill by which their construction was author- 
ized, they were referred to as “harbor-defence 
vessels’’; and it is conceivable that in the smooth 
waters of a harbor, a monitor might give a good 
account of itself in a naval engagement. But 
naval battles are no longer fought in harbors and 
are little likely to be in the future. There was a 
period when the construction of harbor-defence 
vessels was appropriate. That was when the 
range of naval ordnance was so small that the 
defences of a harbor were placed in the harbor it- 
self. At a later date, too, the rapid advance in 
the power of guns made all the old-time masonry 
forts obsolete, and it was necessary to meet ship 
with ship for purposes of defence. Now, however, 
the invention of the high-powered rifled mortar 
and the disappearing gun carriage and the per- 
fection of systems of submarine mines have en- 
tirely revolutionized the science of naval attack. 
Nearly all the important harbors of the world are 
to-day absolutely impregnable. Modern naval 
vessels are powerless against modern land fortifi- 
cations. Warships are designed, therefore, cnly 
to attack the vessels of an enemy, and that at- 
tack must be made in the open sea, not in the 
smooth waters of a harbor. 


Of what use, then, is the monitor? Our naval 
officers found by experience in the recent war 
—-what they knew before—that the monitors were 
worse than useless to take part in fleet actions, 
On the long voyage of Sampson's squadron to 
Porto Rico and back, the monitors of the fleet 
held the other vessels back, and were generally 
more of a nuisance than all the rest of the fleet 
combined. The only thing left for the monitor 


to do, then, is to operate independently; but in 


this field, too, it is equally ineffective. It can 
neither catch any vessel which it can whip or run 
away from any of superior force. It offers a shin- 
ing mark for torpedo boats, since it has too little 
secondary battery to make the attack of such 
vessels dangerous, and its slow speed makes it a 
good mark. Finally, it is so unsteady that good 
shooting from its guns is practically impossible 
in a seaway; its low free-board and quick roll sub- 
ject it to peril at every storm, and life upon it at 
sea is constant misery for officers and crew. In 
view of all these well-known facts, it ought to be 
possible to secure a repeal of the law ordering 
the construction of these vessels. The taxpayers 
of the country will have no objection to seeing 
$5,000,000 come back to the treasury; or, if it is 
desired to use it for the increase of the navy, let 
us at least build vessels of modern type, instead 
of vessels which are obsolete before they are be- 
gun. 


The present agitation over the effect of the 
Chicago drainage canal upon the water supply 
of St. Louis would be more impressive if there 
‘were not reasons for believing that it is prompted, 
to some extent, by other than sanitary consider- 
ations, and if those city officials most directly 
responsible for the purity of the water supply 
and the welfare of the city were not either silent 
or very convervative in their comments on the 
subject. It seems rather late in the day to de- 
mand a national investigation of this matter, now 
that so many millions have been spent and the 
work is so nearly done. There have been similar 
attempts before, but they came to nothing. 

Whatever the real merits of the case, it is cer- 
tain that Chicago is only one of many cities al- 
ready polluting the water flowing by St. Louis, 
and that the latter city does not call in question 


its own conduct in discharging its sewage into - 


the same stream, for the benefit of Memphis, New 
Orleans and other cities below. The new drain- 
age canal will undoubtedly result in sending more 
of the Chicago sewage towards St. Louis than now 
goes in that direction, but it will greatly increase 
the dilution. The law requires a flow of 20,000 cu 
ft. of water per minute in the canal for every 
100,000 population, or over 1,800 gallons per cap- 
ita per day, so the sewage starts out more than 
300 miles above St. Louis with much dilution. 
This dilution is gradually increased as Illinois is 
traversed. Before St. Louis is reached the Mis- 
sissippi and Missouri dwarf the original volume of 
sewage to insignificant proportions. 

But for all this it is perfectly proper for St. 
Louis to inquire how much its water supply is 
going to be endangered by any disease germs that 
may survive the conflict for life during the long 
journey from Chicago. The reduction in the orig- 
inal number of disease germs will be immense, 
since they die, rather than multiply, out of their 
natural element, and will be deposited along the 
bed and banks of the stream for more than 300 
miles; there, too, to succumb to adverse influ- 
ences. The number that may finally reach the 
St. Louis intake will be scattered through hun- 
dreds of times the original volume of the water 
that conveys them. It is quite probable, though 
we do not pretend to have definite information, 
that towns of comparatively insignificant size, 
not far above St. Louis, will endanger its water 
supply more than the discharge of the Chicago 
drainage canal, while if the latter is to be feared 
far greater danger has existed for years from the 
sewage of Chicago, St. Paul, Minneapolis, Omaha, 
Kansas City, and scores of smaller places in the 
Mississippi drainage area. 

Settling basins and filter beds were recom- 
mended for St. Louis by the late Mr. Jas. Kirk- 
wood, some thirty years ago. Certainly, if they 
were needed then they would be of far greater 
value now. The settling basins were provided 
and they have been included, on a larger scale, 
in the new works for St. Louis. Studies for fil- 
tration have also been prosecuted there for some 
years past, and doubtless a filter plant will be in- 
stalled inside of five or ten years. In any event, 
St. Louis should not rely too much on national 
action, which is likely to be slow, at best, so great 
is the inertia to be overcome in all attempts at 
national sanitary legislation. When they feel that 
the proper time has arrived, we believe the city 


— 


officials of St. Louis will come forward with > 1», 
to fully protect/the water supply. To many 
siders it seems as though the time had alread. 
rived. 


ut. 
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Elsewhere in this issue is given a brief abs:~.., 
of a paper describing a recent application of 
tricity to factory operation which clearly s: 
some of the advantages to be derived by ss.) j. 
tuting individual electric motors for the 
array of shafts, pulleys and dust-disturbing 

The plant in question is that of a large Chic .¢ 
printing establishment, which has recently 
moved to Hammond, Ind., where an entirely ; 
plant has been erected. This was built from pj.) 
which, with one important exception, seem ;, 
have been prepared with unusual care, so fa» 4; 
we can judge from a somewhat cursory examina. 
tion. The one exception referred to is the placine 
in one enormous building, under a single roof «.\- 
ering a space of about 218,000 sq. ft., all the depar:- 
ments of a great manufacturing plant. So far as 
we can ascertain from the published descripti..< 
and illustrations of this building, there is nothi:). 
whatever to prevent a fire starting in any par: of 
this great room from sweeping over every part 0: 
it, destroying the entire plant and very lik \y 
proceeding with such rapidity as to give many o; 
the operatives no time to escape. 

We call attention to this, not for the purpos: of 
criticising this particular manufactory, which 
may, perhaps, have safeguards against the sprvai 
of fire of which we are not informed, as to emph:- 
size the fact that very few factory buildings are 
planned with equal attention to all the differen: 
details that should be considered in the des gn 
The chances are that the proprietor has one par- 
ticular thing into his mind as the thing of alli im- 
portance, and other matters receive minor consi- 
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eration. ‘For example, in the W. B. Conkey plant, 


referred to above, the matter of securing the best 
possible light seems to have been the controlling 
consideration. To obtain this, the saw-tooth or 
weaving shed roof has been adopted, notwith- 
standing the well-known objections to it in a 
climate of heavy showfalls; and the entire plant 
has been placed on the ground floor, and in a 
single building. The fire risk that is involved in 
this we have already alluded to; and it is also ap- 
parent that the maintenance account for keeping 
in repair this great area of roof will amount in a 
few years to a large figure. By making the struc- 
tures two stories instead of one story in height, 
and placing the various departments in separate 
buildings connected by covered runways, the roof 
area and the ground floor area subject to rapid 
decay would have been nearly halved, the lighting 
might have been made almost equally good, com- 
munication between different departments might 
have been made equally easy, and the danger of 
a total fire loss of the whole plant might have 
been greatly reduced. 

The textile manufactories are almost the only 
ones in the country which have come to fully ap- 
preciate the fact that in the matter of fire pro- 
tection an ounce of prevention is worth a pound of 
cure, and that the time to prevent the destruction 
of a plant by conflagration is when it is first laid 
down on the drawing board. In other manufac- 
turing industries far too little attention is paid to 
planning for fire protection, the owner or super- 
intendent generally sees to it that the arrange- 


‘ments for communication and transport through- 


out the plant suit his ideas and leaves the res’ 
to the architect. In nine cases out of ten the 
architect is a local man, who has never made anv 
special study of the requirements for heating 
lighting, fire protection, etc., in factory buildings 
Under these circumstances it is not strange that 
money is wasted in some directions and squan- 
dered in others, and that poor light, defective an’ 
uneconomical heating facilities and standing in- 
vitations for the spread of fire are far too com- 
mon, even among those modern factory plant~ 
which are pointed to with pride by their owners 
as models of good construction. 


The excellent form of annual report of water- 
works systems adopted years ago by the New 
England Water-Works Association, and used by 
quite a number of works in and out of New Eng- 
land ever since, seems to hate been overlooked 


| 
4 
i 
4 
4 


= 4_iC™ 


mf 
a 
al 
AS 


ff 


& 


‘NOILVA313 3QIS 


8681 ‘SM3N OL LN3W31ddNS 


dam 
i} 
4 
| 
D 
> 
° 
| 
| | i 
iis < 4 47 + 
+ ne t + 
TTY 8 | Mm! 
7 ‘ieee 5 
| A 
| 
+ \ | j \\\o 
| 5 Ea 
° \ \ 8 / 
° ws § ~\\ / 
| | 4 it / 
| A, ‘ 
| 


PEAY yaryD Aq sedeg BuiAuedwod2y sBuimesg woj peonpoidey) 


«INIVW» dIHSSILLVE ‘S M3N 3HL YOS SNV1d 


ONY WYOSLVId 4O SNV1d J1VH 


1A 


st og _, | ] T r 
\d —— i 
‘A tA 
- tA } j 
whee | | | 
& | Ow | \ sik j | J 
T | 7 | 
eovevos! } | | | 
bub 
| 2 | 
| 


it 


A 


| | 


| 


; 
| one | 
“> | 
GNV HLY3E 4O NVId 
= + 
oO VOD woo | 
| | 
1 ‘4930 NIVW NVI1d 
“ED: 


A . 
fi 
b 
} | 
z 
4 > 4 | 
| Sol | | | ep | | 
+f \ \  /* | 
} 
\3 
| } 


Nove 


in the di 
recent 
cipal Im 
pears to 
valuable 
probably 
ing the: 
and rec 
tual « 
form is 
vater-W 
only aft 
municip 
rade c 
entral 
should 
the aim 
isting f 
lished, 1 
ones. 


THI 


The s 
the Un 
years 0 
lowest | 
turning 
best av. 
age of 
twelve 
to a clo 
1895, a 
new ra 
in 1897 
With 3 
present 
since 1 


and S¢ 
exhibit 
gate n 
have t 


States 

It n 
some 
1898, 
struct 
items 
catior 
curate 
the n 
such 
surve 
lines 
haps, 
will 
whict 

One 
work 
Alleg 
tensi 


\ 
= 
A ge 
shows 
fields 
land s' 
been a 
been k 
lina al 
bama, 
Missou 
age du 
work | 
and tl 
new 
the C 
(Eng. 
Koote: 
up by 
by the 
which 
the n 
| 
RJ 
| Punx 
tle, v 
miles 
Punx 
sion 
train 
this 
lengt 
mont 
4 men 


November 17, 1898. 


ENGINEERING NEWS. 


313 


ip the discussion of forms for such reports at the 
y-cent meeting of the American Society of Muni- 
cipal Improvements. The proposed new form ap- 
pears to be a good one. Perhaps it contains some 
valuable features not included in the old one, but 
probably more would have been gained by bring- 
ing the old one to the attention of the association 
and recommending its adoption. Without an 

‘ual count of items it appears that the new 
form is longer than the old one. Many'‘of the 
«ater-works using the New England form do so 
oly after abbreviation. Until the compilation of 
municipal statistics under a uniform system is 
,ade compulsory, and entrusted to competent 
entral administration, all attempts at uniformity 
should proceed along simple and easy lines, ani 
the aim should be to increase the use of such ex- 
isting forms, as are meritorious and well-estab- 
lished, rather than to secure the adoption of new 
ones. 


THE NEW RAILWAY CONSTRUCTION OF 1898, 


The steady decrease in railway construction in 
the United States which followed the ‘“boom” 
years of 1886 to 1888, seems to have reached its 
lowest point in the figures of 1895, and to be now 
turning into a slow and healthy increase. The 
best available information indicates that the mile- 
age of new railway line completed during the 
twelve months of the calendar year now drawing 
to a close will not fall far short of 3,000 miles. In 
1895, according to Poor’s Manual, 1,603 miles of 
new railway were built; in 1896, 1,668 miles, and 
in 1897, the greatly increased total of 2,004 miles. 
With 3,000 miles of new road, the year 1898 will 
present the largest figures of new construction 
since 1892, when 4,419 miles were built. 

A general survey of the new work of 1898, 
shows the South and Southwest to have been the 
fields of greatest activity, while in the New Eng- 
land states, with one exception, construction has 
been almost nil. Important individual lines have 
been built in Maine, Pennsylvania, North Caro- 
lina and California, but it is the states of Ala- 
bama, Texas, Louisiana, Arkansas, Oklahoma, 
Missouri and Minnesota, all essentially Southern 
and Southwestern states, with one exception, which 
exhibit the longest lines and the greatest aggre- 
gate mileage of new road. Canada and Mexico 
have both added somewhat to their railway mile- 
age during the year. Most of the new Canadian 
work has been done in the far western provinces, 
and the most notable single line is doubtless the 
new extension of the Canadian Pacific Ry. through 
the Crow’s Nest Pass of the Rocky Mountains 
(Eng. News, March 10, 1898), to reach the rich 
Kootenay mining districts. The wilderness opened 
up by this line is exceeded only by that penetrated 
by the new narrow gage line to the Klondike, by 
which Alaska for the first time adds her quota to 
the new railway construction of the United 
States, 

It may be of interest at this time to describe 
some of the more prominent of the new lines of 
1898, using as a guide our weekly railway con- 
struction news columns, about one-half of the 
items in which are edited from official communi- 
cations, and are, therefore, quite certainly ac- 
curate. It is not our intention to discuss 
the numerous more or less doubtful projects or 
such lines as have advanced no further than the 
Surveys or grading. A number of these projected 
lines will doubtless be built, some of them, per- 
haps, before the close of another year, but this 
will depend entirely upon the financial backing 
which their promoters may succeed in securing. 

One of the largest and most important pieces of 
work on this year’s list of new construction is the 
Allegheny & Western Ry., which is to be an ex- 
tension of the Buffalo, Rochester & Pittsburg R. 
R. From the old terminus of the main line at 
Punxsutawney, the new line will run to New Cas- 
tle, via Adrian and Butler, Pa., a distance of 98 
miles. Work is now well under way between 
Punxsutawney and Butler, and its farther exten- 
sion to New Castle is projected in time to run 
trains over the entire route by next June. On 
this first section to Butler, a tunnel 2,317 ft. in 
length has just been finished, having taken five 
months to complete; track-laying has been com- 

menced, and good progress is being made on the 


bridge, with a total length of 1,500 ft., which is 
to be built across the Allegheny River at Mos- 
grove. Excavation is progressing on a deep cut 
at Lyons farm, containing over 250,000 cu. yds. of 
material, and grading is active all along the 
stretch of six miles, from this cut to the Alle- 
gheny River, which is said to be one of the heav- 
iest pieces of railway work in this country. Two 
steel viaducts will be built within 1% miles of 
Adrian, one having a maximum height of ¥5 ft., 
and the other of 102 ft. At the ‘“Devii’s Gulch,” 
one mile east of Adrian, there will be a steel cul- 
vert with a fall of more than 40 ft.; over this cul- 
vert there is an embankment 100 ft. high. In 
constructing this line the maximum grade em- 
ployed is 1 per cent., compensated for curvature, 
and the rails used weigh 100 lbs, to the yard. The 
tunnel excavation and much of the grading and 
trackwork are being done by the Pennsylvania 
Construction Co., of Curwensville, Pa., under the 
supervision of Mr. J. M. Floesch, of Kittanning, 
Pa., as chief engineer. 

Closely connected with the new Allegheny & 
Western R. R. is the Cleveland & New Castle ex- 
tension of the Lake Erie & Western R. R., from 
Cuyahoga Falls to Youngstown, O., and thence to 
New Castle, Pa. a distance of about Si) miles. 
Contracts for the construction of this road were 
let in August in two sections, to Streeter & Co., 
of Chicago, for the portion between Akron and 
Niles, and to Ryan & McDonald, of New York, 
for the portion between Niles and New Cas.le. 
By means of the Allegheny & Western and this 
extension, the Brice system proposes to establish 
a new trunk line between Chicago and New York. 
The chief engineer of the Cleveland & New Castls 
extension is Mr. J. H. Pirkey, of Youngstown, O. 

The Washington County R. R., in Maine, is also 
a project of considerable magnitude. This is an 
entirely independent line which, when completed, 
will connect Ellsworth and Calais, via Machias, 
Me., a distance of 116 miles. The work is being 
carried on in two sections, one of which, from 
Ellsworth to East Machias, a d.stance of 60 miles, 
has been mostly ballasted, while the other, ex- 
tending to Calais, is being graded. Construction 
began about a year ago, and it was expected to 
open the first section for operation by Nov. 1, 
1898. The company has acquired the St, Croix & 
Penobscot R. R., a short line running out of Cal- 
ais, and it will also build a new branch from a 
point near Calais to Eastport. Besides opening 
up a new timber section in Maine, the line will 
make important connections with the Maine Cen- 
tral R. R. at Ellsworth, and with the Canadian 
Pacific Ry. and other Canadian railways at Cal- 
ais. The promoters of the enterpirse are Mr. 
George A. Curran, of Calais; and Mr. J. P. Mc- 
Donald, of Knoxville, Tenn.; while Washington 
county assisted to the extent of $200,000 in bonds. 
Mr. William Barclay Parsons, of New York, was 
the chief engineer. 

Two large railway extensions that have been 
completed this year are the Fosston branch of 
the Great Northern Ry., and the Kulm branch of 
the Minneapolis, St. Paul & Sault Ste. Marie Ry. 
The former line extends from Fosston to Deer 
River, Minn., and is 98 miles in length, and by 
means of the Duluth, Superior & Western Ry-, 
which has recently been purchased, and another 
extension of 28 miles from Cloquet to the Nemadji 
River Bridge, this branch will gain an entrance 
into Duluth for the Great Northern Ry. and pro- 
vide a continuouos line through northern Minne- 
sota. Work was completed about the first of 
September. The Kulm branch, which was opened 
for traffic on October 17, runs from Kulm, in Le 
Moure county, to Hebard, Emmons county, N. 
Dak., a distance of 77 miles, where a junction will 
be made with the old grade of the Aberdeen, Bis- 
marck & Northwestern Ry., which was partly 
graded in 1887 from Aberdeen, S. Dak., to Bis- 
marck, N. Dak. The prime object of these two 
extensions is to accommodate the grain traffic 
from the Northwest to the Great Lake ports and’ 
the eastern seaboard. 

In the southwest, one of the longest extensions 
is the St. Louis & Oklahoma City branch of the 
St. Louis & San Francisco Ry. The route is from 
Sapulpa, Ind. Ter., to Oklahoma City, via Stroud, 
Chandler and Wellston, a distance of 103% miles. 
The contract to construct the line was let last 


February to Messrs. Johnston Bros. & Faught, of 
St. Elmo., Ill, who in turn sub-let the work to 
about a dozen contractors. On Aug. 1 our offical 
reports showed that most of the grading has been 
completed, and about 75 miles of track laid. Mr. 
J. F. Hinckley, of Sapulpa, Ind. Ter., is the Chief 
Engineer. 

The El Paso & Northeastern Ry. is another 
southwestern project well advanced towards com- 
pletion. Starting from El Paso, Tex., on the 
Southern Pacific Ry., the line takes a northeast- 
erly direction through a thinly settled region of 
New Mexico to White Oaks, at which place a 
junction is expected to be made with a projected 
extension of the Pecos Valley R. R. from Ros- 
well. Of the entire distance of 165 miles, 86 miles 
are now ready for operation; work on the main 
line has stopped temporarily, it is stated, pend- 
ing the construction of a 16-mile branch to tim- 
ber lands across the route. Messrs. George 8S. 
Good & Co., of Lock Haven, Pa., received the con- 
tract for the work last December. The financier- 
ing of the project had not been entirely settled 
on October 1. The New Mexico Railway & Coal 
Co., of New York, which owns extensive coal 
mines in Arizona, is chiefly interested in this rail- 
way. Mr. H. A. Sumner, of El Paso, is chief en- 
gineer. 

In California the most important work of the 
year is, doubtless, the final completion of arrange- 
ments which will insure the entrance of a new 
trans-continental railway into San _ Francisco, 
which city, notwithstanding the competition of its 
younger riva’s in Southern California, and in Ore- 
gon and Washington, still remains the chief dis- 
tributing center for the Pacific coast. All classes 
in California have long been restive under the 
monopoly of rail transportation in the state which 
the Southern Pacific Co. has long held, and the 
outcome was the building of the San Francisco 
& San Joaquin Valley Ry. in 1895, '6 and '7, ex- 
tending from Stockton, on the Sacramento River, 
where steamer communication with San Fran- 
cisco exists, southward about 235 miles through 
the most fertile farming section of California 
During the present year the extension of the ‘ine 
frcm Stockton to San Francisco has been under- 
taken, and is now nearing completion, and ar- 
rangements have been completed by which the 
Atchison, Topeka & Santa Fe Co. acquires con- 
trol of the road, and thus secures the entrance t» 
San Francisco which it has for some time desired. 
To connect its present line with the new road, the 
Atchison will have to build an extension from its 
present terminus at Mojave to Bakersfield, or else 
secure trackage rights from the Southern Pacific 
for the use of its road between the two places. 

The heaviest work on the Stockton-San F.an- 
cisco extension is the “Franklin” tunnel, over a 
mile in length, now being driven through the 
Contra Costa Hills, 30 miles from San Francisco. 
Work is being carried on from both ends through 
a hard indurated clay, somewhat approaching 
slate, and considerable timbering is requirea 
throughout. Foley Bros. & Muir, of St. Paul, 
Minn., were awarded the contract in last Febru- 
ary, and it was estimated that about 17 months 
would be required to complete the work. 

The most important new line constructed in 
Canada is without doubt the extension of th= 
Canadian Pacific Ry., by the construction of th» 
Crow’s Nest Pass and the Columbia & Western 
(Eng. News, March 10, 1898). Most of the track 
has now been laid on the Crow’s Nest Pass line, 
from Lethbridge, N. W. Ter., to Nelson, B. C., at 
Kootenay Lake, a total distance of 287 miles 
From Nelson to Midway a line is now in operation 
which will connect the new line with the Colun;- 
bia & Western, now being built westward 105 
miles. The completion of this latter line, and of 
a proposed branch from Midway to Penticton, and 
thence to Hope, will provide another transconti- 
nental route much shorter than the present main 
line, which makes a long detour to the north, 

The construction in this, locality is of an ex- 
tremely varied nature. The first 80 miles of the 
Crow’s Nest Pass runs through what is called a 
prairie country, but it-requires some heavy grad- 
ing and much bridge work. On the next 25 mile; 
the line reaches the summit of the Rockies, and 
there is considerable rock work. From the summit 
westward for 16 miles the work is also heavy, and 
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includes two tunnels and a half-dozen bridges. The 
next 37 miles consists of earth and rock work, 
with a great deal of heavy clearing, and two 100- 
ft. bridges. Elk River is crossed by a three-span 


bridge, each span being 150 ft. long, and from here. 


to the East Kootenay River and Wardner, about 
23% miles, the earthwork is again heavy, and 
three more bridges are required. From Wardner 
to Cranbrook, 23% miles, the line passes through 
a park-like country, with the exception of five 
miles through the Isidores Canyon, where heavy 
rock excavation is again required. Thence to 
Moyie Lake, and along its east shore more difficul- 
ties are met with, requiring another 500-ft. tunnel, 
and then, after crossing the Moyie River and fol- 
lowing the valleys for about 24 miles, another 
35-mile section is reached requiring considerable 
excavation and trestle working. In this work the 
maximum grades are only 1%, and the maximum 
curvature, 12°. The manager of construction has 
been Mr. M. J. Haney, of Toronto, with headquar- 
ters at MacLeod, Alberta, N. W. Ter. 

Turning now to a somewhat more general con- 
sideration of the geographical distribution of new 
railway construction, we find in the New England 
and the Middle Atlantic states a noticeable dearth 
of new work, other than that of the Washington 
County and the Allegheny & Western lines, al- 
ready described. About 15 miles of new track 
have been laid in New. York from Moira to the St. 
Lawrence River, by the New York & Ottawa Ry. 
This same company, however, has about 53 miles 
of new line on the Ontario side of the river, be- 
tween Cornwall and Ottawa. In Pennsylvania 
several new branches and short extensions have 
been built to coal and timber districts. Such a 
line is the so-called Clearfield Southern, from Bel- 
sena Mills to Clearfield Bridge. 

In the South Atlantic States, there are 40 miles 
of new work on the Richmond, Petersburg & Car- 
olina Ry., and 22 miles on the Norfolk, Virginia 
Beach & Southern, in Virginia. The contract for 
constructing the Little Coal River Ry., a coal line 
50 miles in length to be built in West Virginia, 
has been awarded, and in North Carolina, there 
has been about 125 miles of new track actually 
laid, with more to follow, on the Cape Fear & 
Northern, the Raleigh & Cape Fear, the North 
Carolina Midland, the Aberdeen & Ashboro, 
and the Carolina & Northwestern Rys. Exten- 
sions have also been built by the Carolina Mid- 
land Ry., in South Carolina; the Southern Ry., in 
Georgia, and to the Atlantic, Valdosta & Western 
Ry., in Florida. 

In the Central Northern states most of the work 
has been in Ohio and Michigan on the Détroit & 
Lima Northern Ry., and its feeders. The building 
in the Gulf and Mississippi states has been more 
active. About 150 miles of track has thus far 
been laid in Alabama alone, with good prospects 
of more to follow before the close of the year. 
Among other lines being extended are the Ala- 
bama & Tombigbee, the Mobile, Jacksonville & 
Kansas City, and the Mobile & Ohio railways, 
which latter has completed its important connec- 
tion between Jackson, Miss., and Birmingham, 
Ala., a distance of 167 miles, although most of 
the work of construction was carried on in 1897. 
The Yazoo Delta Ry., in Mississippi, has also been 
extended about 35 miles, and over 100 miles of 
track has been laid in Louisiana on the Louisiana 
& Northwestern, the Louisiana & Arkansas, the 
Southern Pacific and other lines. 

In the southwest some of the railways which 
have added new mileage are the Kansas City, Os- 
ceola & Southern, from Osceola to Bolivia, 38 
miles, in Missouri; the Arkansas, Louisiana & 
Southern, the Little River Valley and the Mis- 
sissippi, Hamburg & Western Rys., in Arkansas, 
and the Colorado Valley, Chicago, Rock Island & 
Texas, and the Guadaloupe Valley railways, in 
Texas, which built in all about 150 miles. In 
Kansas extensions were built to the Kansas & 
Southeast, and the Hutchinson & Southern; in 
Colorado, to the Denver & Rio Grande and to the 
Golden Circle; in New Mexico, to the Pecos Val- 
ley, and in Oklahoma, to the Choctaw, Oklahoma 
& Gulf and other railways. 

Of the Northwestern States, Minnesota has the 
greatest mileage of new track to its credit, viz., 
175 miles, most of which is on the Great Northern 


Ry. In the other states of this section, extensions 
have been built to the Duluth, Mississippi River & 
Northern, the Muscatine, North and South, the 
Brainerd & Northern Minnesota, the Duluth & 
Northern Minnesota, the Gaylord & Ruby Valley 
branch of the Northern Pacific, and the Wyoming 
& Missouri River lines. 


The work in the Pacific States, other than that 
on the San Francisco & San Joaquin Valley, which 
is most worthy of notice, is the 58-mile extension 
of the Gila Valley, Globe & Northern, from Ge- 
ronimo to Globe, Ariz., a 17-mile extension of the 
Columbia Southern Ry., in Oregon, and the Union, 
Cove & Valley Ry., in Oregon. In Canada the only 
other company than the Canadian Pacific which 
has had important new extensions built is the 
Coast Ry., of Nova Scotia, which is being ex- 
tended from Yarmouth towards Halifax. 

In Mexico much important work has recently 
been done. President Diaz, in his annual mes- 
sage, delivered in the last part of September, 
states that since April the Mexican railway sys- 
tems have increased by more than 314 kilometers 


“(195 miles), of which 60- kilometers belong to the 


Mexican, Cuernavaca & Pacific; 60 to the Mexican 
Central, between Jiminez and Parral, which was 
later on completed for the whole distance of 89 
kilometers on October 9; 40 to the Mexican Na- 
tional; 25 to the Mexican International on its 
branch between Reata and Monterey; and the re- 
mainder to other lines. Since this report, ten miles 
of track have also been laid on the proposed Chi- 
huahua & Pacific Ry., which is being built by 
New York capitalists from Chihuahua to the Pa- 
cific coast, via. Guerrero, a distance of 600 kilo- 
meters (372.6 miles). 


LETTERS TO THE EDITOR. 
The Advantages of Blower Systems for Drying 
Materials. 


Sir: The letter of Mr. E. L. Ballard, in your issue of 
Nov. 3, regarding the use of blowing fans instead of steam 
pipes for drying tobacco, attracted our attention, and as 
your t on it d to imply that heat was neces- 
sary the same with as without the fan, and the subject is 
one that should interest every one who has to do with dry- 
ing brick, lumber, starch, leather, tobacco, etc., we wish to 
add to the remarks already made. 

The drying of any substance is simply the absorption 
from it of a portion of its moisture by means of a dryer 
surrounding medium. The natural method of drying is 
by placing the substance in the air and allowing the mois- 
ture to be absorbed by the air. The proportion of moisture 
absorbed will depend either on the amount of moisture 
already in the air or on the quantity of air present. Now, 
the amount of moisture that the air is capable of ab- 
sorbing increases with its temperature, and the quantity 
of air depends on the size of the room relative to the 
amount of moisture in the article to be dried or on the 
current of air that passes by, absorbing and carrying off 
moisture as it goes. 


Man soon learned that drying was facilitated by heat, 
and until within a few years the commonly recognized 
method of hastening drying has been by heating the air 
by steam pipes or otherwise, and thus increasing the ca- 
pacity of a given volume of air to absorb moisture, A 
blowing fan accomplishes the same object by increasing 
the volume of air passing by the article to be dried and 
at the same time allows of better regulation. 

Any drying, to be successful, must begin slowly and be 
hastened only when the inside of the article has become 
partly dry, in order to prevent cracking the surface or 
staining it by the coloring matter in the water dried out 
of it. If the surface of the article is made dryer than the 
normal air in which it is to be used, it pecomes “dead” 
and brittle and will never regain its natural elastic con- 
dition. Overdrying is much more apt to occur if done by 
heat than by a fan with air at normal temperature. Some 
thick articles like brick or lumber may require a certain 
degree of heat to start the moisture from the inside 
toward the surface, but thinner articles, like leather or 
tobacco, keep their elastic qualities better if dried at a 
low temperature, and this can only be dune in all con- 
ditions of the atmosphere without moulding by a fan. 

The secret of successful drying lies in the ability of the 
man who does it, not in the method. Some form of hy- 
grometer is almost a necessity in the beginning, as the 
whole process of successful drying depends on the rela- 
tive humidity of the air, or its substitute, regulation of 
quantity. In commercial drying, where the quantity of 
material to be dried is always placed in a comparatively 
small room, it is necessary to use heat or a fan to pre- 
vent moulding, but the principal consideration is time, and 
the intelligent use of a fan will do the drying in about 


half the time that would be needed with heat on); 
leave the material in better condition. 
Yours truly, 
Given & Aldrich 
Civil and Mechanical Engin 
Birmingham, Ala., Nov. 8, 1898. 


Automatic Couplers for Air Brake Hose, 


Sir: In your issue of Oct. 27, in discussing the - 
of automatic air hose couplers, you say that “au: 
car couplers were introduced largely to illimina: 
danger to life and Mmb incident to coupting moviny .- 
by hand, but the brake hose cannot be coupled ur: 
cars are already coupled, and are very rarely coup. 
while the cars are in motion in the yard.”” As a>, 
having experience, I will endeavor to show you w? ; 
you err, and that automatic hose couplers are » 
unimportant as your article would indicate. To m.. a4 
coupling with the old link and pin coupler was not su) 
of a feat for an experienced man. In fact, good rai way 
men would prefer them to the present mixture of types, 
Of course, when we get automatic car couplers univers:)\y 
introduced, this feature will be overcome. The facts ar: 
that the “protection of life and limb” is only incidentally 
an issue in the introduction of the automatic car coup\-r, 
Every trainman, however, looks forward with joy to the 
time when automatic car couplers will be the only couplers 
in use, and they also appreciate the fact that the danger 
of car coupling will be greatly eliminated when that time 
arrives, and do not so very much care what the moive 
may be for the improvement. However, to return to the 
air hose coupler, it may be imagined by those not ac- 
tively engaged in the train service that air hose are not 
coupled or uncoupled while cars are moving. This, how- 
ever, is a mistake, and I will endeavor to show you the 
necessity of improvement along this line, if the lives of 
human beings are worth an effort to save. 

It is a fact that many lives are lost yearly by trainmen 
in making hose couplings, and any automati¢ arrange- 
ment that can be utilized will be hailed with deligh: by 
the writer. Five trainmen make a trip when cars are 
coupled and uncoupled without coupling and uncoupling 
hose when cars are moving. I have in my mind now 
two co-employees who were killed outright, one in coup- 
ling and the other in uncoupling hose. The one killed 
while coupling was doing so while the train was being 
made up in the yard, and in order to have the “air” 
ready to inspect when the train was ‘‘thumbs up.”” Wh! 
making the coupling a ‘“‘cut’”’ of cars struck and «1:1 
him, drew him under and killed him, The other was 
uncoupling hose while the train was moving, and was 


caught by the wheel on the truck of the following car, 


drawn under and killed. Trainmen follow this practice 
to expedite the work, and as a rule they are the men who 
worked at railroading before air brakes came into use, 
consequently it seems to take so long and to consume 
so much unnecessary time to wait for cars to come to a 
stop before coup!ing and uncoupling hose, when compared 
with previous work when the automatic brakeman was 
unknown. For instance, you are switching a train, hose 
all coupled and train pipe charged, and you want to cut 
off one or more cars. You swing in with a foot on each 
brake beam, shut off. the angle cocks, and reach down and 
lift up on the hose until it becomes uncoupied. Then all 
you have to do is to pull the pin and there you are, i. e., 
if you don’t slip and fall under, then, there you are 
any way. You may say that this is unnecessary risk, 
but when the chief dispatcher is asking, ‘“‘what is delaying 
you?” or “why don’t you get out? You are laying out 
No. 150,”’ or some other question familiar to ‘‘old timers,” 
all kinds of schemes are resorted to in order to hasten the 
work and avoid a “jacking up,’’ which is not pleasant. 
And this coupling and uncoupling of air hose is one of the 
schemes most commonly resorted to. So “all hail’ to 
the automatic hose coupler. | “Sivart.”’ 
Grand Junction, Colo, Nov, 5, 1898. 


The Eagineers’ Work in the Santiago Campaign. 


Sir: I was gratified to find in the Oct. 13 number of 
the Engineering News a valuable article by Mr. Chibas 
relative to the work of the engineers in the Santiago 
Campaign, accompanied by a well-done and useful ™a?P 
reduced from the official information showing the po='to" 
of the troops in the vicinity of Santiago. I also note with 
satisfaction your editorial comment. As a matter of fact. 
much injustice has been done by some newspaper writers 
and others in commenting upon the practical work of the 
Santiago campaign, for the reason that the actual siiua- 
tion was hardly at all understood by others than those 
of the military authorities more immediately responsible 
for the execution of the military plans. 

The Santiago campaign was a particularly rough, and, ° 
a sense, hazardous enterprise, in a tropical rego”. 
meagerly known as to topographic details, at the sickly 
season, and with troops which, while they possessed men- 
tal and physical attributes of a high order and an ad- 
mirable discipline, were ill prepared to meet the specie! 
difficulties of locality and climate. It was practically be 
race between the physical endurance and military sp!" 
of the men and the destructive malarial influences that 
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were lying in wait for them. It resolved itself into a 
question of time. Had full preparations for landing and 
movement, such as wharf and railroad, wagon road and 
pridge construction, been practicable, as in fact it was 
not, it would still have been entirely tnexpedient to lose 
time on them, The work indicated would have taken at 
least a month under the most favorable circumstances, 

the immediate 
he: the military enterprise would have been that the 
army would have been on its back prior to the surrender 
instead of after, and in all probability we should not have 
accomplished our results at all. In fact, the disembarka- 
tion of the troops was accomptished within 48 hours; and 
sufficient horses and mules to serve the immediate pur- 
pose, together with three days’ rations, were put on shore 
in another day; and this included the transfer and disem- 
barkation of 3,000 Cubans in addition to our own forces 
It will be admitted, I presume, after looking at the matter 
broadly, that the results sought in the campaign were in 
every sense thoroughly attained, and this after all is the 
main object of a military enterprise, and minor matters 
must be waived in the presence of an urgent military 
exigency. 

For the comparatively rough engineering that was re- 
quired, General Shafter had’ at his aisposition his Corps 
Engineer, Colonel Derby, regularly assigned to him, and 
two companies of engineers in addition, including eight 
engineer officers with several others detailed at various 
headquarters, and these gentlemen performed in the full- 
est measure aJ] the engineering work that was practicable 
or expedient, including the multiplied reconnoissance 
work, which, to great extent, was conducted under 
maximum topographical difficulties, and often under fire 
in the immediate presence of the enemy. 

My own direct connection with this work, involving 
these minor details, was therefore unnecessary, and I 
was given command of a brigade at the front, where Gen- 
eral Shafter believed that I could be of greater service 
to him. This enabled me to give personal attention to the 
military engineering proper, namely, the laying out and 
construction of the investing trenches, by which, in fact, 
the ultimate surrender of the Spanish army was finally 
compelled. 

I state this in view of the paragraph below the middle 
of the third column on page 227 of Mr. Chibas’ interesting 
and valuable article, in which he states that the trenches 
in the Santiago campaign were not laid out by the engi- 
neers, but were constructed by the troops of the line, un- 
der the direction of their own officers. While this is 
perfectly correct, it might lead to a misapprehension, be- 
cause it so happened that my brigade held the extreme 
right, and I was specially charged by the division com- 
mander, General Lawton, with the designing and construc- 
tion of the entrenchments. 

I enclose you a copy of your map, which I have been 
glad to use as a matter of official record, a duplicate 
having been sent to the Adjutant-General and to the Chief 
of Engineers. On this map I have made certain correc- 
tions and additions. 

First: Adding the position on the left of my line at 
Caney of the 2d Battalion of the 22d Infantry, one of the 
regiments in my brigade, occupying an extremely im- 
portant point where it was enabled to completely cut off 
the retreat of the Spaniards by commanding the only pos- 
sible means of exit by road, 

Second: By adding the position occupied by General 
Sanchez’s troops on the west side of the bay, across the 
Cobre Road. General Sanchez was under my orders and 
stationed in connection with my brigade. 

Third: Showing the several positions (4 in number) oc- 
cupied and entrenched by my brigade. A portion of the 
entrenchments between positions 1 and 2, and all of the 
entrenchments between positions 3 and 4, were also pre- 
scribed by me, and, to a considerable extent, executed by 
Cubans under my direction. 

These matters are of interest to yourselves and to others 
as-matters of engineering history and record, for which 
reason I have taken the liberty of communicating with 
you on the subject, and sending you the corrected chart, 
which is enclosed, Yours very truly, 

William Ludlow, 
Major-General, U. S. A. 

Army Building, New York, Nov. 4, 1898. 

(As it is practically impossible to reproduce and 
correct the maps published in our issue of Oct 13, 
we here attempt to verbally indicate the correc- 
tions and additions made by Gen. Ludlow, refer- 
ence being made to the maps as published: In the 
first map, showing conditions on July 1, the posi- 
tion of the 2nd Bat., 22nd Infantry, at Caney, 
is changed to a point on the road leading from 
Caney to San Miguel. The camp of the 1st Bri- 
sade, 2nd Division, on June 30, is also shown on 
the Siboney road, at the south tributary to the 
Rio Seco, just east of La Reconda. On the map 
of July 14, the following additions are made: The 
headquarters of the Cuban General Sanchez are 
shown at Dos Caminos,on the Cobre Road, leading 
out of Santiago, and his troops occupied the point 
on this road marked “cemetery.” Gen. Ludlow 


also indicates the four successive positions occu- 
pied by the Ist Brigade, 2d Division, on the dates 
named, as follows: (1) July 2 and 3, at San Juan 
Hill; (2) July 4 to 7, near position on map, 
marked by “ Light U. S. Battery, 4 guns, Col. 
Theaker”; (3) July 8 to 10, at position marked 
or 12 I, field battery 71,’”’; (4) July 11 and Aug. 13, 
northwest of Santiago, with right wing resting on 
the “cemetery,” and left wing extending to and 
including the 2d Mass. Regt.—Ed.) 


Notes and Queries. 

Apropos of the recent discussion in these columns of the 
relative resistance to corrosion of iron and steel, a corre- 
spondent writes that plumbers prefer iron to steel for un- 
derground or enclosed work, and states that iron stove- 
pipes outlast those of steel by several years. 


In publishing an abstract of the paper of Mr. A. L. 
Adams, M. Am. Soc. C. E., on “‘Wood Stave-Pipe,”’ in our 
issue of Oct. 27, an error in numbering figures 1 and 2, 
in the paper as it appeared in the Transactions of the 
American Society of Civil Engineers, was reproduced in 
this journal. These figures should be transposed, and 
Fig. 1 should be Fig. 2, and Fig. 2 should be Fig. 1. 


CONCRETE AND STEEL FLOORS FOR THE PETIT 
PALAIS DES BEAUX ARTS; PARIS EXPOSITION. 

In the article with the above caption printed on 
p. 302 of our last issue, the illustration of the 
beam system of construction (Fig. 2) was acci- 
dentally omitted. We therefore insert it here and 


Longitudinal Section. 


new building just erected for the use of the Insti- 
tute will be called the Pierce Building, in honor 
of the late Hon. Henry L. Pierce. Mr. Pierce was 
a member of the Corporation from 1885 until the 
time of his death. He was a leader in a line of 
business making large demands on science; and 
he always expressed a keen interest in the Insti- 
tute, its ideas and work, as shown by visits and 
suggestions, and by his frequent and liberal gifts. 
His various benefactions amount to $770,000 to 
Oct. 31, 1898. 

The circular of the Lowell Free Courses in the 
Institute of Technology is now ready for circula- 
tion. Among the timely courses given are: “The 
Structure and Strength of Ships,’’ by Prof. Pea- 
body; “The Computation of Earth Work,” by 
Prof. Allen; ‘Sanitary Science and the Public 
Health,” by Prof. Sedgwick; “Mechanism and 
Gearing,” by Prof. Merrill; “English Composi- 
tion,” by Prof. Bates; and the usual mathemati- 
eal courses and electrical testing laboratory exer- 
cises by Prof. Laws. 

University of Nebraska.—The north wing of a 
new building, known as “Mechanic Arts Hall,” has 
been dedicated with appropriate exercises, includ- 
ing addresses by President Chaplain and by Mor- 
gan Brooks, the recently-appointed professor of 
electrical engineering. The building is of brick, 
plain, but substantial, and cost a little over $30,- 
000. It will require at least $60,000 more to com- 
plete it as planned. 


Transverse Section. 


20° 


CONSTRUCTION FOR THE PETIT PALAIS DES BEAUX-ARTS FOR THE 


PARIS EXPOSITION OF 1900. 


refer our readers to the second column of p. 302 
in our preceding issue for a description of the 
construction. It may also be noted here that in 
the fourth paragraph of the article as printed, in 
stating the requirements of the test,it should have 
read that the “deflection” must not exceed 1-800th 
of the span, instead of the “rise.’’ 


NOTES FROM THE ENGINEERING SCHOOLS. 


University of Illinois—A visit to the Engineer- 
ing Department of the University was made on 
Nov. 11 by a large number of the members of the 
Western Society of Engineers and other visitors, 
including several of the trustees of the Univer- 
sity. The party came by a special train on the 
Illinois Central R. R., arriving at 1 p. m., and 
leaving again at 6.30 p. m. At the engineering 
building the visitors were received by President 
Draper and the staff of professors, and luncheon 
was served in the physics laboratory. 

The party was conducted through the building 
and then through the woodworking shops, ma- 
chine shops, electrical and mechanical engincer- 
ing laboratories, laboratory of applied mechanics, 
the new central boiler-house for the heating 
plant, and finally to the new library building, 


“ which was designed by Prof. Ricker, Dean of the 


College of Engineering, and one of the earliest 
graduates of the university. 

The party was conducted by President Draper, 
assisted by Professors Baker, Breckenridge, Pence 
and others. After a tour of inspection, the party 
assembled in the physics lecture room, and brief 


speeches were made by the President, and by 


Méssrs. L. P. Morehouse, Richard Price Morgan, 

R. W. Hunt, Isham Randolph, H. W. Parkhurst 

and Prof. I. O. Baker. 
Massachusetts Institute of Technology.—The 


Prof. O. V. P. Stout, head of the civil engineer- 
ing department, who has been engaged through- 
out the summer and fall in constructing a flume 
and power station for the Ingold Placer Mining 
Co., of Boulder, Colo., is now at his place in the 
University. Adjunct-Prof. Geo. R. Chatburn has 
had charge of the department during his absence. 


THE NEW U. S. BATTLESHIP « MAINE.” 
(With two-page plate.) 

At the annual meeting of the Society of Naval 
Architects and Marine Engineers, held in New 
York last week, a paper was presented by Com- 
modore Philip Hichborn, Chief of the Bureau of 
Construction and Repair, U. 8. N., on “Designs 
of the New Vessels for the U. S. Navy.” We re- 
print that portion of it relating to the three new 
battleships, recently placed under contract, in full 
below, and have reproduced upon our inset sheet 
the drawing of the new “Maine,” which accom- 
panied Commodore Hichborn’s paper: 


Believing that the ‘‘Alabama’’ class represented an 
efficient type, the Department, in issuing circulars and 
plans for the three battleships appropriated for, concluded 
prartically to duplicate that class as regards size, speed, 
armament, etc. It was decided, however, to invite bid- 
ders to:submit their own designs, offering preference— 
other things being equal—to bids guaranteeing the highest 
rate of speed and greatest coal endurance, without ex- 
ceeding the total weight of engines, boilers and coal, or 
the space allowed therefor, as provided in the Depart- 
ment’s plans and specifications. 

The result was highly satisfactory. The designs sub- 
mitted, after some revision, provided, in effect, an 18-knot 
vessel 20 ft. longer and of 1,000 tons greater displace- 
ment, but in other respects conforming to the original 
plans and specifications, excepting, of course, the changes 
in design of boilers and engines to meet the additional. 
requirements of power on the weight allowed. 

The preliminary acceptance of these propositions had 
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to be followed by a revision of plans and specifications 
before any contract could be drawn. At the time of pre- 
paring my paper this work was still in the hands of 
the builders, and I regret having been therefore unable 
to obtain plans and particulars as complete as I should 
have liked. General plans of the ‘Maine,’ intended to 
accompany the contract, were received in time to allow 
their utilization in illustrating the paper, and will be 
found appended. While there will probably be some 
variation from these plans in the other vessels, as regards 
the type of boilers and engines, they may be considered 
as fairly representing the class, and an examination will 
show that, In general, the vessels will be enlarged and 
speedier types of the ‘“‘Alabama.’’ 

General dimensions and particulars of this design are 
tabulated below. As remarked in the introduction, how- 
ever, very little of this information can be considered as 
absolutely accurate or fixed, as a great deal of it is the 
result of only the preliminary design and calculations. 
The machinery details, it must be remembered, are for 
one of the three designs only. 

A clause in the contract provides suitably for the mak- 
ing of certain changes in armor and armament, within 
six months, such changes being suggested by recent de- 
velopments in the manufacture of armor and guns. It 
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Half Cross-Section Amidships of New U. S. Battle- 
ship “Maine.” 


is believed, for instance, that a reduction of at least 25% 
in the thickness of heavy armor can be made when treated 
by the Krupp process, without lowering its efficiency in 
resisting penetration. This will be found suggested in the 
design here presented, although the matter is not definitely 
settied at this time. The latest type of 12-in. gun, with 
smokeless powder giving a muzzle velocity of 3,000 ft. per 
second, is believed equal if not superior to the 13-in. 
guns of our present battleships. England is limiting the 
size of her heaviest guns to 12-in., and other European 
navies are installing nothing larger. This change to 12-in. 
guns is therefore to be expected in the designs in question, 
and the number of 6-in. guns will, of course, be in- 
creased as a consequence—probably to 16. The secondary 
battery provided in the ‘‘Maine”’ design has been increased 
over that of the “Alabama” class, on account of increase 
in the length of the vessel. The number of 6-pdr, guns 
stated may also be changed somewhat. 

One very important improvement in the new battleships 
will be the installation of under-water torpedo tubes. 
There will be iwo of these submerged tubes in a single 
compartment fitted up for the storage of eight 17-ft. 
torpedoes and appliances for handling and operating the 
same. The war heads will be conveniently stowed in a 
separate compartment. We have been rather tardy in 
adopting the submerged discharge for torpedoes, but the 
matter has been made the subject of considerable study 
and some experiment, so that it is to be hoped that our 
first attempt at this difficult installation will be more suc- 
cessful than some of the early efforts of European de- 
signers in this connection. 

It is interesting to note, under the schedule of weights 
given below, which represents the vessel in trial condi- 
tion, in which she is to attain a speed of 18 knots, the 
relatively large amount of coal, ammunition and stores to 
be carried on trial. The. total coal bunker capacity is 


also very large, it being fixed at 2,000 tons. This, of 
course, involves the closest possible stowage, and the 
figures cannot therefore be compared with those based on 
loose stowage, as given out for our previous battleships. 
It will also be seen by comparison between the estimated 
collective I. HP. and the total heating surface of the 
boilers, that the number of square feet of heating surface 
per horse-power is over 3.6. These figures, of course, 
are only estimates as yet. 

Considered as a whole, however, the “‘new designs” for 
battleships—with the slightly lengthened hull and general 
arrangement of the “Alabama” class, with the immense 
addition in engine power, and with the improved armor 
and armament likely to be fitted—certainly embody the 
very best features known to naval science. It is of special 
importance that the improvements in design have been 
accomplished with practically no sacrifice in draft, in 
which respect these ships will have an advantage of from 
18 ins. to 2 ft. over vessels of their same class and size 
in Europe. The fact that the contract price for hull and 
machinery for the ‘“‘Maine’’ class will exceed by less than 
10% that of the “Alabama” class speaks well indeed for 
the progress of the shipbuilding art in this country. The 
contract time, furthermore, has been reduced. 


Dimensions and Particulars. 


Hull. 


Length over all ........ 393 ins. 
Breadth, ft.; extreme 72“ = 
Freebo: aft..13 ft. 3 ins.; amidship. * 
Mean ca. with 1,000 tons coal and all 

stores and ammunition .... eos “10% “ 


Corresponding displacement (trial) 12,500 tons. 
Speed per hour in kmots............... 
Area amidship 1,637 sq. f 
Area load water plane........-...+.+.-21,000 “ 
Tons per inch immersion ............. ° 52 
Moment to alter trim 1 in..... seeeeees 1,050 ft. tons. 
Wetted surface 
Mean draft, with all 
ammunition, and 2,500 tons a coal 
25 ft. 6 ins. 
Corresponding displacement ........... 13,500 
‘Metacentric height (at 25 ft. 6 in. draft). 20 ft. 
Range of stability at same ............ 68° 
Maximum righting arm ..............- 2 
Maximum righting moment ............32,535 ft. tons. 
Angle of maximum righting arm....... 36° 


Armament. 


Main battery............4 18-in. B. L. R., 14 6-in. R. F. 
30 6 1-pdr. R. F., 4 Gatlings, 1 field 
r. ngs, e gun. 
Height of guns above 23 ft. 10% in. L. 


Axis of forward 13-in. guns .......... 26 ft. 1% ins. 
Axis of after 13-in. gums ........... 18 “ + 
Axis of 6-in. guns, main deck....... a 

Axis of 6-in. guns, upper deck........ 22 “* 4% ins. 


Vol. XL. No. 20, 
General Schedule of Weights. 
Hull and fittings .... ..... 4,835 cons 
Armament and ammunition ........... 1,05> 
Machinery, with 1,396 
Outfit and stores .......... 78 
Machinery. 
Vertical, inverted cylinder, direct-acting, 
triple expansion engines, in two 
water-tight compartments: 
Collective I. HP. of propelling, air- 
pump, and circulating-pump engines. 1h OD 
No. of revolutions at this power...... 128 
Cylinder diams., ims 384, 59 992 
Length of stroke, ins...........-. eee 42 
Cooling surface, main condenser,.... 9,600 


Cooling surface, auxiliary condenser .. 800 

Boilers.—24 Niclausse water-tube type, in three groups 
of 8 boilers each. Each group is subdivided by the «-):o; 
line bulkhead. Each boiler will have 15 elements »; 
tubes, the whole number of elements being 360 an‘ :; 


number of the tubes 8,640. eet 
Total heating 58,104 sq. ft 
Total grate surface 1,353 « 
Working pressure (gage) Ibs. per. 84. in, om) 


NEW STATION OF THE PENNSYLVANIA R.R. AT 
PITTSBURG, PA. 


The Pennsylvania R. R. has for several years 
past been expending vast sums of money upon 
the improvement of its road and its terminals. 
and is now about to undertake the reconstruction 
of its Pittsburg terminals at a cost of probably 
over $1,500,000. This work will include the ele- 
vation of its tracks through the city, and th 
construction of a handsome new station on the 
site of the present station. We show a genera! 
plan of the new arrangement, from which it wil! 
be seen that there are to be both through and stu!) 
tracks, the station building having tracks on 
three sides, with the street approach on the other 
side. The main floor of the new station wil! be 
about 12 ft. above that of the present struciure, 
and the elevations of the different tracks, etc., are 
marked upon the plan. The Pennsylvania R. R 
proper comes in at the east end of the station 
The Pittsburg, Fort Wayne & Chicago Ry. comes 
in from the northwest, crossing the Allegheny 


GENERAL PLAN OF NEW TERMINAL AND STATION FOR THE PENNSYLVANIA R. R. 
AT PITTSBURG, PA. 
Wm. H. Brown, M. Am. Soc. C. E., Chief Engineer D. H. Burnham, Architect. 


Thickness of Armor. 
below 23 


ft. 6 in. L. W. 12 ins. 
Height ti. @ in. load 3 tt. 6 
Total depth of belt..............-- 7 6 
Side armor main belt .........- 5% 
Superstructure armor ...... 6 
Turret armor (13-in. gun).........-.. and 15 
Barbette armor .........-- 10 
Protective deck armor 2%to 4 
Conning tower Armor lo 


River. The Pittsburg, Cincinnati, Chicago & S'. 
Louis Ry. comes in from the southwest, crossin+ 
the Monongahela River. 

On the Liberty St. side will be two throug! 
tracks of the Pittsburg, Fort Wayne & Chicas 
Ry., brought in on a curve from 10th St. and th- 
Allegheny River bridge. These tracks cross Lib 
erty St. by a viaduct. One of them will be 4 
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freight track, outside the trainshed. The other 
will run through the trainshed, and will also con- 
nect With another passenger track. A double 
cr ssover will facilitate train movements. There 
will be @ retaining wall along Liberty St., the 
«treet level being 14.4 ft. below that of the tr.cks. 
The Duquesne freight track will remain at the 
street level, being separated from the roadway by 
a curve, and will cross the tracks of the street 
railway just beyond the station. 

On the Grant Boulevard side of the station will 
pe four through tracks, two of which will be en- 
tirely independent of the station tracks, while the 
other two will connect with two of the station 
tracks by means of crossovers. This side of the 
station is against the slope of the hill, Grant 
Boulevard being from 30 to 55 ft. above the 
tracks. On this side of the building will be the 
electric power station. 


The trainshed will be 550 ft. long and 225 ft. 
wide c, to c., of the outer lines of columns. It will 
cover twelve tracks, and six platforms, each of 
the latter being 20 ft. wide. There will be three 
through tracks and nine stub tracks in the train- 
shed, with baggage elevators at the ends of the 
latter. A transverse platform 85 ft. wide extends 
from the headhouse to the ends of the tracks, for 
the full width of the building, and at 50 ft. from 
the headhouse is an iron fence with gates. This 
forms a-60-ft. concourse to effect a distributlor. 
of the crowds and serve as an auxiliary to the 
waiting room. 


The station proper or main building, will b> 
about 360 ft. long and 201 ft. 8 ins. wide, with a 
height of four stories in the main portion, 235 x 
155 ft. At the city approach, and extending the 
full width of the building, will be a covered way 
about 25 ft. wide, opening intoacarriage concourse, 
90 x 150 ft., beyond which is a vestibule contain- 
ing entrances to the main waiting hall and to the 
baggage room. In the center of the main building 
will be a grand hall or waiting room, 135 x 80 ft., 
with a vestibule at each end, one opening upon 
the street entrance and the other upon the ma‘n 
platform or concourse. On one side of this hall 
will be the railway and sleeping-car ticket offices, 
parcel room, dining room, restaurant, mail room 
and baggage room. Beyond these will be a cov- 
ered baggage platform about 20 ft. wide. On the 
other side of the main hall will be the smoking- 
room, women’s room, toilet rooms and _ barber 
shop, outside of which will be a corridor 20 ft. 
wide for passengers going from the trains to the 
street. In each side of the building will be stair- 
ways and elevators communicating with the sev- 
eral floors. 


While this general interior arrangement is a 
very common one, it seems to us to be open to 
serious objection in that it makes the waiting 
room the main thoroughfare to the trains and the 
principal place for the transaction of business. 
Passengers who are waiting for trains are, there- 
fore, continually disturbed by the noise and bustle, 
and while there is a separate waiting room for 
women, there will be apparently no place where 
men who are sick, weak or weary can rest in 
quiet. It seems to us that it would have been bet- 
ter to make this great hall narrower, with ticket, 
parcel and news rooms opening upon it, and with 
waiting rooms separate from it. This general ar- 
rangement has been adopted in some s a‘ions, 
notably in the Park Square station at Boston, 
much to the comfort and convenience of the trav- 
eling public. 

The approach will be a broad space paved with 
«sphalt, and it is proposed to run branch track, 
‘rom the street railway on Liberty St. up to one 
side of the station. 


The entire planning of the new terminal system, 
with its station and track elevation, has been done 
under the direction of Mr. Wm. H. Brown, M. Am. 
Soe, C, E., Chief Engineer of the Pennsylvania R 
R., to whom we are indebted for the plan and 
the view of the building. The architectural design 
was prepared by Mr. D. H. Burnham, of Chicago. 

The stations and trainsheds of the Pennsylvania 
R. R. at Jersey City and Philadelphia have been 
described and illustrated in our issues of Dec. 27, 
1890; Sept. 26, and Oct. 8, 1891; Oct. 6 and 13, 
1892, and June 1 and 8, 1898. 


A CHAIR OF MUNICiraL ENGINEERING and a lecture- 
ship of munic'pal hygiene has been established at Univer- 
sity College, London, under provisions made by that emi- 
nent sanitarian, the late Sir Edwin Chadwick. Prof. Os- 
bert Chadwick, M. Inst. C. E., son of the founder, remarked 
during the exercises accompany:ng the ceremony, that the 
title of sanitary engineer has been appropriated by the 
plumber and glazier, making the title, municipal engineer, 
necéssary as a substitute. 


THE CIVIL SERVICE EXAMINATION to select two 
electrical engineers, announced on page 289 of our last 
issue, has been cancelled by the Civil Service Commis- 
sion. Hereafter the subject of electrical engineering will 
be optional in junior civil engineer examinations for the 
Engineer Department at Large (War Department), so that 
persons qualified as electrical engineers may have an op- 
portunity to have their qualifications tested. The junior 
civil engineer examination will be given next spring. 
Applications and information in regard thereto may be ob- 
tained after Jan. 15, 1899.. 


> 


THE LAKE SUPERIOR & MICHIGAN CANAL CO. is 
being incorporated at Lansing, Mich., ard surveys are being 
made. The chief promoters are Messrs. D. C, Dennison, 
A. H. Parker and C. W. Parker, all of Chicago. They hope 
to utilize a glacial valley occupied by a series of swamps, 
and estimate the cost of the canal at about $4,000,000. But 
Mr. L. E, Cooley says that the best topographical maps 
sh’ w a divide between the two lakes about 300 ft. high; 
ard ‘t would not pay to lock over this divide, even if water 
were available—which he doubts. 


THE TENNESSEE RIVER IMPROVEMENT ASSOCIA- 
tion will hold its annual meeting at Chattanooga, on Nov. 
283; General Joseph Wheeler is President, and will preside. 


TWO CAST-IRON LIGHT-HOUSES are to be erected on 
the Norwegian coast, at Okso and Utvar. Each will be 
85.28 ft. high and 27.22 ft. in largest outside diameter, 
tapering to 14.76 ft. at the top. Besides a b t ring, 
each ‘will be made of 16 sectional rings of cast-iron bolted 
together; the plates will be 30 mm., or 1% ins. thick at the 
bottom, and for other courses 1.1 ins. The rings have in- 
side flanges, 12 plates to the circle. 


> 


NEW OCEAN STEAMER TRACKS, for North Atlantic 
vessels, have been adopted by the steamship managers, as 
the result of a recent conference in London. Two, instead 
of three tracks, as at present, were decided upon. From 
Jan. 15 to Aug. 14 the west-bound track will be from 
Fastnet, or Bishop’s Rock, on the great circle course, to 
the crossing of meridian 47° W., in latitude 42° N.; 
thence, by either rhumb line or great circle, to a position 
southward of Nantucket lightship; thence to Fire Island, 
when bound for New York; or to the Five Fathom Bank 
South lightship when bound for Philadelphia. From Aug. 
15 to Jan. 14, the westward course would cross meridian 
49° W., in latitude 43° N. The eastward course, at all 
seasons of the year, would cross meridian 70° W., at 
latitude 40° 10 N. From this crossing, from Jan. 15 to 
Aug. 23, the course would cross meridian 47° W., in lati- 
tude 41° N., to Fastnet, or to Bishop’s Rock. From Aug. 
24 to Jan. 14, the latter course would cross meridian 
60° W., in latitude 42° N.; thence by rhumb line to cross 
meridian 45° W., in latitude 46° 30’ N.; thence to Fastnet 
or to Bishop’s Rock, as the course lies for the Irish or the 
English Channel. All of the steamship lines agree to this 
arrangement. 


MEETING OF THE SOCIETY OF NAVAL ARCHITECTS 
AND MARINE ENGINEERS. 


The 6th annual meeting of this society was held Nov. 
10-11, at the House of the American Society of Mechani- 
cal Engineers, in New York city. 

At 10.30 a, m, President Clement A. Griscom called the 
meeting to order, and Secretary Francis T. Bowles read 
his report, which also included the financial status of the 
society. He stated that 50 applications for membership 
had been received, and that there was a balance of $7,000 
in the society’s treasury. The list of candidates presented 
by the Council was passed upon by acclamation, after 
which the officers for the past year were re-elected, Mr. 
G. W. Dickie, of the Union Iron Works, beiug substituted 
for the late John F. Parkhurst, as member of the Council. 
Following this, Mr. Griscom, the president, read a brief 
address, in the course of which he said: 

The past year has been one of exceptional interest to the 
members of the society. The laurels won on the decks 
of the warships built in the shipyards of the 
States have electrified the world, and the marvelous vic- 
tories gained reflect credit which can well be shared by 
our gallant naval officers with the designers and builders 
of the ships, which they commanded. 

The demands made by the government in the war with 
Spain for colliers, water boats, troepships, hospital ships, 
supply vessels, guard boats, blockading vessels, scout 


and cruisers largely exceeded the supply found in our 
marine. 


The navy purchased about 110 vessels 


of various classes, and the War Department chartered 
and purchased about 100 important steamships, and these 
200 vessels, ranging in size-from yachts to ocean liners, 
were fitted for war purposes with incredible despatch, and 
upon the whole in a most effective manner. 

An enormous public interest has been awakened in the 
performance of this so-called ‘‘Auxillary Navy,’’ and the 
practical lesson the country has received from the late 
war leads me to repeat what I had the honor of saying to 
you in 1894. 

It should be understood that a modern naval force, with 
all its multitude of equipment, arms, munitions and ac- 
cessories, cannot be produced on the spur of the mo- 
ment, but is the product of naval architects, stee! makers, 
and a host of others whose skill can only be obtained by 
experience. It must not be overlooked that the personal 
element in warfare as in peace is an all-powerfu! one, 
sometimes predominating, sometimes secondary, but al- 
ways of the greatest importance, and, therefore, an ade- 
quate navy is necessary, not only for the actual represen- 
tation of power and force, but also to secure to our offi- 
cers and men that superior nautical training only to be 
obtained by such continued experience at sea as made 
heroes of Hull, Decatur and Farragut. 

The full development of a naval force, however, is not 
possible unless the growth of the merchant marine has 
kept pace with the naval development. The words of Sir 
Nathaniel Barnaby, ‘‘No nation can maintain an efficient 
navy without a prosperous commercial marine to support 
it,”” has still the force of an axiom. It should not be over- 
looked that, in time of war, the conversion of fast mai! 
steamers into armed cruisers is generally recognized 
among all maritime nations as a most formidable means 
of offence or defence for any country so fortunate as to 
possess them; moreover, to provide for the expansion of 
naval personnel rendered necessary in time of war, there 
must be a well-trained merchant marine to draw upon, 
and those nations which have not encouraged shipbuild- 
ing and shipowning in times of peace must inevitably 
suffer from their shortsighted and narrow policy when 
confronted with a powerful hostile fleet. 

It is not too hopeful to predict that one of the results 
of the war, resulting in the acquisition of distant insular 
territory, will exercise a marked effect upon our ship- 
building industry; indeed, it may be the turning point 
from which this nation may commence to regain its once 
proud position as a shipbuilding, shipowning and seafar 
ing people; and it is very happy testimony to your skil' 
as naval architects and marine engineers that several 
orders have already come from foreign nations for war- 
ships of the first -‘--e and it is well known that foreign 
shipbuilders and capitalists have commfftced seriously t» 
examine with interest the advantages of this country for 
shipbui'ding. 

The reading of pepers began with one by Mr. Arthur B. 
Cassidy, entitled, ‘‘The Standard Navy Boats.’’ This pa- 
per briefly reviewed the various types of small boats, such 
as dories, whale boats, surf boats and the ‘ike, and then 
described the several types of steam ‘aunches and boats 
now adopted by the United States Navy Department as 
standard for use on all naval vessels. 

In the design of these boats the four essentials in order 
of importance are: Safety, weight, comfort and speed. Just 
how these requirements are met was fully explained, as 
were also a number of constructional details. Two tables 
were included; one, giving the maximum number of men. 
weight of provisions and water and freebcard, when loaded. 
of the standard described; and the other giving the sail 
area, area of load water line, etc., for the same boats. 
These figures range from 64 men, 640 Ibs. of provisions 
and 505 sq. ft. of sail for the 33-ft. launches, to 10 men, 
100 Ibs. of provisions, and 126 sq. ft. of sai! for the 18-ft. 
dinghies. The statement was a‘so made that at present 
there were in use in the navy 1,000 boats of all classes, 
the life of any one of which would not average more than 
10 years. Accompanying the paper were 21 plates giving 
the constructional details of a number of designs of each 
type of boat mentioned, and 16 full-page half tones, taken 
from actual boats. 


The discussion was introduced by Mr. H. De B. Parsons, 
who asked what the author’s experience with fo'ding 
boats had been. Such boats were used by forcign navies, 
and also by the merchant marine. Mr. W. P. Stephens 
remarked that the area of sail provided appeared smal}, 
and it seemed to him could be increased with material 
advantage. 

Capt. J. W. Miller also considered an increased sailing 
power desirable, and he suggested the use of a center- 
board with suitable stiffening. His experience with 12 
boats used in connection with the New York naval! militia 
convinced him that the boats now used were not good 
sailers. 

Col. E. A. Stevens asked if metal boats had been tried 
by the navy. He also understood that cypress planking 
was at one time used, but that it had been abandoned, 
and wanted to know why. 


Lieut. W. P. White mentioned a report of a board ap- 
pointed to investigate the question of small boats which 
was published in the ‘‘Proceedings of the Naval Insti- 
tute.’”’ He considered that the rig of tnese boats needed 
attention. It was unnecessary to adopt small sails for 
safety since safety depended largely upon the handling 
and not upon sail area. 

Mr. John G. Tawresey said that there were so many 
confilcting elements to be provided for in the design of 
these boats that it was difficult: to su‘t all. Injuries 
in stowage, hoisting and lowering, and the blast of guns 
all tended to shorten the life of boats. At present he had 
charge of the largest boat shop in the navy, and he was 
therefore in a position to appreciate the excellence of the 
present type. Metal boats had been tried in the navy 
and abandoned. Centerboards were not used because of 
the additional weight and the infrequent need of sailing 
close to the wind. It must be remembered that these boats 
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are not intended for sailing craft. The present designs 
suited three out of four officers. 

Secretary Bowles said the present boats were the out- 
come of ab enormous amount of experience and were a 
compromise between the builder and the user, whose ideas 
were naturally somewhat antagonistic. 

The second paper, by Assistant Naval Constructor Law- 
rence Spear, U. 8. N., entitled “Bilge Keels and Rolling 
Experiments, U. 8. S. ‘Oregon,’ ’’ was then read by Prof. 
W. F. Durand. It is abstracted separately on another 
page of this issue. The discussion was opened by Mr. J. G. 
Tawresey,who said that the arguments advanced for aban- 
doning the bilge keel did not meet the approval of prac- 
tical men. That the reduction of rolling was due to wave 
making by the bilge keels there could be little doubt, and 
it is well known that the best method of creating model 
waves was by oscillating a plane. He considered that 
the bilge keels did not disturb to any extent the natural 
wave lines of the vessel. 

Prof. W. F. Durand read a discussion of the paper, call- 
ing attention to the difference in results obtained by the 
use of present formulas and the actual values obtained 
by the test described. The bilge keel was not a plane, 
and the formuiae at present in use were very unsatis- 
factory. 

Secretary Bowles stated that a few years ago bilge keels 
were placed on all of the large vessels of the navy. Re- 
cently, for various reasons, several battleships had been 
built and launched without these keels, with the result 
that these vessels were not really safe, and it was nec- 
essary that keels be put upon them. He ventured to say 
that in the future no battleships would be built without 
bilge keels. 

Asst. Naval Constructor R. M. Watt mentioned that the 
“Massachusetts,” was keeled in 164% working days at the 


“Brooklyn Navy Yard, under Mr. Bowles. 


The next paper, “‘Portable Pneumatic Riveters in Ship- 
bullding,””’ was then read by its author, Mr. W. I. Bab- 
cock, President of the Chicago Shipbuilding Co. This 
paper is abstracted elsewhere in this issue. 

Mr. T. F. Newman said he had used pneumatic per- 
cussion riveters in connection with the construction of ves- 
sels for the revenue marine service, and the government 
inspectors passed such work readily. Where it was nec- 
essary to mill rivets, as in the case of shell riveting, he 
had found the saving only about 25%. 

Mr. John Platt called attention to the methods of hydraulic 
riveting used in England, and remarked that he was sur- 
prised to find people still using blows instead of steady pres- 
sure here. He thought that large rivets could not be 
driven by purcussion riveters. The Holland & Wolff 
works use an immense crane which spans the vessel. 
Pendant from this crane are six 40 to 50-ton riveters, 
which are used to rivet framing, etc. In England and 
Ireland hydraulic riveters are extensively employed. To 
prevent freezing crude glycerine was used in proportions 
of % glycerine to % water. He had no doubt, however, 
but that for small work percussion riveting was satisfac- 
tory. 

Mr. Tawresey believed percussion riveters could do all 
sorts of riveting in a rapid and satisfactory manner. The 
noise was, of course, disagreeable and had a bad effect 
on all concerned, possibly increasing costs slightly. 

Mr. L. R. Pomeroy asked what were the limitations of 
percussion riveting. He knew several locomotive builders 
had tried pneumatic riveters and had later given them 
up because they could not get steam tight joints with 
them, 

Mr. Babcock, In answering the various statements and 
questions, said that he had closed 1-in. rivets, but he 
knew of several cases where rivets up to 1% ins. had 
been set with the same style of hammer that he used. 
This need not be the limit, however, as it was simply a 
question of sizes of hammers. The air-pressure at the 
end of the hose should not be less than 100 Ibs., and they 
were now putting in machinery which would give 125 
lbs. He preferred pneumatic to hydraulic riveting, be- 
cause of its simplicity and general applicability. The 
Harlan & Wolff traveling crane is very heavy, and only 
of use for only certain kinds of work. He admitted that 
the noise of percussion riveters was objectionable, but 
said that there was practically no limit to their use, It 
being almost as easy to operate a 10-ft. gap as a 4-ft. one. 

In one vessel recently riveted up by hand 51,306 shell 
rivets were used, each costing 3.99 cts. In another in- 
stance 74,493 shell rivets were placed by the percussion 
riveter, mounted upon the frame described in the paper, 
and cost 2.96 cts. per rivet. In response to a question, 
he stated that as far as he could see there was no reason 
why long rivets could not be driven in this way. 


Afternoon Session. 


Immediately after calling the meeting to order, the 
President introduced Capt. Wm. H. Jaques, who presented 
a series of stereopticon views of foreign submarine boats, 
and the American boat “Holland.” 

The regular programme was resumed by Secretary 
Bowles reading a paper by G. W. Dickie, entitled, “‘Tor- 
pedo Boat Destroyers for Sea Service, with Special Ref- 
erence to the Conditions that Prevail on the Pacific.” In 
this the author said: 


A torpedo-boat destroyer must 


possess other qualities 
than those necessary for the destruction of torpedo boats. 


The destroyer must be a sea-going vessel, able to remain 


at sea with the fleet to which she is attached or to make 
independent voyages. 

The work of the torpedo-boat destroyer is to preveht the 
torpedo-boat attack, and is, therefore, — in open 
water. She must the sea with attacking fleet, 
watching every place of refuge for a torpedo-boat. She 
must, therefore, possess speed equal to that of the torpedo 
boat; a battery powerful enough to destroy her; sea-going 
qualities to enable her to keep a watch in spite of weather. 
She should be able to cover iong distances at a h rate 
of speed and in stormy weather. The fleet to which she 
is attached should not be delayed and hampered by guard- 
ing her from harm; she ought, instead, to be able in all 
kinds of weather to act as a scout in advance of the fleet, 
keeping the larger vessels informed as to the where- 
abouts of a possible enemy. Such would be an ideal tor- 
pedo-boat destroyer. 

It cannot be said that the present type of torpedo-boat 

yer comes near meeting these requirements. Quite 
a large number of destroyers now meet the requirements 
in the matter of speed, if required for a short time only, 
in smooth water, and if she is in good order; but the one 
quality of s has been made paramount to all other 
qualities to such an extent that the full speed can only 
be reached when the conditions are such that the sea- 
going qualities can be neglected. 

The great distance between harbors on the Pacific Coast 
and the almost universal condition of rough water along 
the coast from Point Conception in the south to Cape Flat- 
tery on the north, with only one place of refuge, renders 
it necessary that any vessel for practical service outside 
the harbor of San Francisco or the smooth waters of 
Puget Sound must have good sea-going qualities and be 
able to remain outside in all conditions of weather. 

e qualities necessary for this service are not pos- 
sessed in any degree by the present type of torpedo-boat 
destroyer. While they have made voyages of consider- 
able length at sea, they have done so usually under the 
care of a larger vessel. They have needed extra care, 
both in watching the weather, taking advantage of every 
shelter that lies in the te 

The 420-ton destroyers lately ordered by our govern- 
ment are a decided improvement in this class of vessel, 
but we do not think they are fitted even yet to meet the 
special conditions of service on the Pacific. 

The annexation of the Hawaiian Islands requires a 
much greater radius of action for such a vessel, and, we 
think, a different treatment. In fact, we maintain that 
if 30 knots or over is aimed at as the supreme speed, a 
sufficiently staunch sea-going vessel cannot be produced 
in the present state of the art, and that the present so- 
called 30-knot torpedo-boat destroyers have not, in fact, 
the speed with which they are credited as being available 
when required. 

If these boats and their machinery were made more sub- 
stantial, so that their full power could be exerted at any 
time and without risk, and the hull stand a moderate sea 
without danger, the 30-knot boat, by reason of the extra 
displacement, would drop to about 27 knots; yet we ven- 
ture to assert that such a boat, ordered to reach a poin* 
at sea, say 100 miles distant, in the shortest peestbio time, 
wou'd reach the objective point in less time than the 
regulation 30-knot boat that is sald to get a horse-power 
in 50 Ibs. weight of machinery. A large proportion of 
naval vessels rated at high speeds, especially those over 
20 knots, have obtained such speeds under conditions 
that cannot be reproduced when the speed is most needed, 
and a good, reliable, heavy-engined, -16- or 17-knot boat 
may outstrip them in a fight. 


Mr. Dickie then outlined plans for a destroyer of 640 tons 
displacement and 7,000 I. HP. with a maximum speed of 
25 knots and a sustained sea speed of 15 to 20 knots. He 
provided an armament of six 6-pdrs., two 4-in. rapid-fire 
guns and two submerged torpedo tubes aft of the engine 
room, He believed such a boat would show better speed 
under regular service conditions than any of the so-called 
80-knot torpedo-boat destroyers, and for sea-worthiness, 
habitability, or fighting capacity would far outrank them. 

The discussion of this paper was opened by Mr. Platt, 
who took exception to the use of the term ‘“‘Torpedo-boat 
Destroyer.” The craft described should properly be called 
a “Torpedo Cruiser.” The boat outtined by the author 
possessed many desirable features, but he saw no reason 
for limiting the speed to such a low figure. He had been 
present at the test of an English destroyer of ?0). tons, 
which had made 27 knots in a rough sea and against the 
wind or 82 with the wind. Such a boat would easily 
make 30 knots in moderate weather. Further, in English 
practice, it was customary to limit other matters, such 
as coal consumption, the maximum at present allowed 
being 2% lbs. per horse-power. 

In answer to a question by Mr. Stevenson Taylor, Mr. 
Platt stated that speed ratings were obtained, in the case of 
such boats, by averaging 6 runs over a measured mile 
between points. During these runs the turns of the screw 
were accurately determined, and thus data obtained from 
which the speed can be obtained at any time by knowing 
the turns of the screw. 

In connection with this discussion the first topical ques- 
tion “The Utility of Torpedo Boats and Has the Subma- 
rine Boat a Place,” was introduced, and Mr. Bowles read 
a letter from an officer who had commanded torpedo boats 
during the recent war. The opinion seemed to be that 
the torpedo boat was of great utility, but that a lack of 
drill and an insufficient complement of officers and men, 
accustomed to the handling of such boats, had made them 
of considerably less service than they might otherwise 
have been. The systematizing and standardizing of boats 
and equipment and the careful selection and drilling of 
the crews was strongly advocated. 

Lieut. A. P. Niblack, in’a letter, compared our torpedo 
boat system with the careful and complete methods of 
foreign countries, and regretted that the custom cf haul- 
ing the boats out of the water was being adopted here. 

A letter from Lieut.-Commander Kimball, who com- 
manded the torpedo-boat division of the North Atlantic 
Station during the recent war advocated the submarine 
boat. He stated that if it be admitted that the torpedo 


(s of use, then the submarine boat which ig no more ¢} 
& torpedo with a human mind directing its movement: 
Place of the usual automatic device:, woud be of f 
more service. If trenches and mines are useful or 
essary on land, it was quite as essential :o take a‘y 
tage of the protection afforded by the water. The . t 
marine boat is the only kind of inexpensive boat that 
move up close to an enemy. Such a boat with a crey 
five men could attack land batteries and enter ha } 
It could make blockades ineffective, destroying mines F 
Capt. John Lowe spoke in favor of the submarine b 
and pointed out how much time, money and an x 
would have been saved had the United States ha. 
a boat at Santiago. He believed that the future would sex 
submarine despatch boats, gunboats, and observa: 


Assistant Naval Constructor R. M. Watt, who had }.; 
charge of the repairs of the torpedo boats sent to f 
New York Navy Yard, considered the “Morris” the Prag 
type of torpedo boat, operating from a base. He fayores 
only one type of torpedo boat, about 100 tons, and would 
then at once jump to vessels of 400 to 500 tons, building 
a vessel about as outlined in Mr. Dickie’s Paper Ser 2 r 
vice as a scout or despatch boat. Mr. C. D. Mosher dia 
not think the time had come for standardizing torp.« 
boats. The speed and power for a given displacem:); 
were yearly increasing, and we must have as high sper! 
as our enemy. Handling had a great deal to do with th 
poor showing of our boats. At present experiments wer- 
being conducted in England by Mr. Parsons, which, if suc 
cessful, might revolutionize torpedo-boat construction. 

Mr. J. G. Tawresey spoke as an unbeliever in torpedo 
boats. He admitted their moral effect, but based his views 
largely upon the fact that at present there were no indi. 
cations that torpedo attacks wou!d be successful. HH, 
would not be afraid of torpedo boats in the open sea. }I 
was of the opinion that torpedo boats were entirely too 
light for any sort of sea service. Under special condi- 
tions they might be dangerous antagonists, but condition 8 
must be taken just as they exist when the chance to fight 
occurs. So far, they had been used simply as dispatch 
boats and not with the best of success. They should not 
in any case be used for any other than the designed pur- 
pose. 

Mr. F. L. Du Bosque favored the standardization of 
torpedo boats so that a man, when ordered from one to 
another, could at once perform his special duties properly. 
Water tube boilers on some torpedo boats had proven ‘a 
success, and there was no inherent reason why all should 
not prove successful, if properly handled, The great trou- 
ble was that the boilers on a torpedo boat were used spas- 
modically. 

Mr. John C. Kafer considered the construction of tor- 
pedo boats faulty. They never did what was expected of 
them, and the speeds credited to them were not reached 
in actual service. He did not favor any boat that could 
only keep up its speed from three to five minutes. 

Mr. R. M. Watt called attention to the fact that in a 
torpedo-boat attack it was contemplated to have, say, 
half a dozen boats start from different directions. In the 
Battle of Manila two improvised torpedo boats started 
from 4,000 yds., and one of them succeeded in getting 


.within 1,200 ft. 


Mr. Stephenson Taylor considered the trouble due largely 
to the make up of the crews, most of them being men not 
familiar with the tools they were using. The ‘‘Scorpion,”’ 
for instance, gave no trouble until taken by the govern- 
ment. 

Mr. Bowles explained that the service of a yacht under 
ordinary conditions and the conditions imposed upon the 
converted yachts employed in Cuban waters was entirely 
different. Most of the vessels on the blockade were forced 
to use salt water gat times in the boilers. 

Mr. F. Meriam Wheeler then read a paper, entitled 
“Econmoy Test of a Unique Form of Feed Pump,’ which 
will be abstracted in a later issue of Engineering News. 

In discussing this paver Lieut. Walter M. McFarland, 
Engineer Corps, said that it must be remembered that 
the service of engines in the merchant marine and in 
naval vessels was entirely different. In the former they 
were started up and ran continuously for 6 or 7 days, 
while in the latter they might be started or stopped every 
five minutes. Hence it was that the converted vessels gave 
so much trouble. It was, therefore, necessary to have the 
various pumps separate from the main engines and leave 
the engines free to propel the vessel alone. Whatever 
form of pump was adopted must be designed with an idea 
of saving weight and economizing coal. 


November 11.—Morning. 


This session began with the reading of a paper, entitled 
“The Steam Yacht as a Naval Auxiliary,” by Mr. W. P. 
Stephens. . 


The work of reconstruction which has been under way 2 
the United States Navy for the past 15 years has iD 
limited almost entirely to the strictly fighting arm of the 
service—the battleships, cruisers and torpedo craft. Indis- 
pensable as they are, these of themselves do not consti- 
tute a perfect navy, in fact they are of comparatively little 
use without a large attendant fleet of auxiliary craft; trans- 
ports, colliers, water boats, repair ships, supply ships, hos- 
pital ships, and small craft for various uses. 

The condition of the Navy at the outbreak of hostilities 


between the United States and 8 may be briefly 
strong 


summed up as strong in its person comparatively 
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in fi vessels, guns and armor; and absolutely unpro- 
Se veriiteriss of all kinds. Of all the urgent work 
jemanded both ashore and afloat, nothing was more im- 
mediate and pr than the creation of an efficient 
auxiliaries. 
ities of the yacht fleet at the present tlme 
for conversion to war uses were, even from a theoretic 

-sndpoint, far from promising. Many of the vessels were 
* Atted in model for real service at sea; there was a lack 
/ displacement for the added weights of armament and am- 
 unition, of berthing space for crew, of bunker space, and 
<u table locations for magazines. The nominal speed, in 
‘ary eases low in itself, was not realized even in smooth 
. ter, and f2 a sea there was a serious loss of the average 
working speed. There was no protection, no dist.lling ap- 
“satus; the capacity of the water tanks was generally in- 
ade quate, and the decks were not designed to withstand the 
chock of guns, The draught as a rule was greater than 
was necessary or desirable. The nature and extent of these 
jetects were fully realized at the outset, but under the 
circumstances there was no other course but to take the 
yachts as they were and to make the best of them, Ail 
things considered, they have done their work quite as well 
as was to be expected; they have served a certain neces- 
sary purpose, and they were capable of doing even micre 
had it been required of them. The work of the yachis, 
their success and failures taken together, with the work 
of other small craft, such as tugs, lighthouse tenders, etc., 
impressed into the same service, seems to indicate the de- 
cirability of the creation of a new type of small auxiliary 
not at present recognized on the Navy List. The speed may 
be placed at not over 18 knots. This, however, is not to be 
measured by the conventional yacht standard by which an 
i8-knot steam yacht takes the wash of a good 12-knot tug, 
but means a reasonable approach to the designed specd 
under ordinary service conditions at sea, and the ab.lity 
to keep with the fleet even in bad weather. The model 
should possess seagoing qualities of the highest class; the 
draught should be limited to 11 or even 10 ft., as a maxi- 
mum; the construction should be durab:e, with ample scant- 
ling both to carry the armament and to insure a long life 
with ordinary care in laying up; the engines should be 
strong and reliable, the bunker space as large as possible, 
and, as deck and side protection wiil probably be im- 
practicable, especial attention should be given to the water- 
line protection of machinery and magazines through their 
location and the disposition of the bunkers. 

The intended uses of this class call for three sizes: fcr 
sea work, as despatch boats and tenders, and for picket 
duty, vessels of not over 800 tons displacement. The next 
size to be of about 400 tons displacement. The third size, 
for harbor patrol service, to be of about 200 tons. A speed 
of 15 knots would suffice for this service, but they shou:d 
be capable of towing a vessel out of possible danger. 


In the discussion, Capt. Jacob W. Miller said: Although 
we were fighting a nation in the late war which did not 
make a second line of defense necessary, the yachts did not 
meet the conditions required. The yachts were purchased 
at maximum prices,/and we could have got boats better 
fitted for the work if the same money had been expended 
some years ago. Yet the pick of the yachts in the United 
States were taken. None of the yachts could do over 10 
knots continuously for 24 hours. There was not sufficient 
breathing space for the crew on converted yachts, and 
they were not rough and ready enough. Boats for harbor 
work must be strong enough to permit running up along- 
side of sailing vessels that are drifting in mine fields. 
Converted yachts were serviceable in very few particulars. 
He did not favor three types of such vessels, and con- 
sidered two quite sufficient, one for inner patrol work, 
and one for outer. 


Mr. J. G. Tawresey, who was a member of the 
Auxillary Cruiser Board, said: The orders given to the 
Board was to select vessels that would act as “eyes to the 
fleet.” We had to take such vessels as were available. 
As fighters they were makeshifts, filled with objectionable 
features. For one thing, they were tinder boxes. I want 
to emphasize the fact that we cannot !mprovise a navy from 
yachts and tugs. There was a very useful field for such a 
boat as suggested by the author, and the design presented 
would, he thought, quite fill the want. 

Mr. John Platt called attention to the fact that no fast 
gunboats had been built in this country. A speed of only 
18 knots for a vessel of 850 tons was very low, as it was 
quite possible to get 22 knots. The British Government 
had built a large number of torpedo gunboats with speeds 
ranging from 18 to 22 knots. 

Mr. Bowles felt that there was a decided need of such a 
boat as was described in the paper, but a speed of 16 knots, 
provided it could be kept up, was sufficient. Referring to 
the lack of crew space on the converted yachts, Mr. Bowles 
seid that as all the naval militia wantea to see service, the 
boats were often over-crewed. He favored only one size 
of boat, because experience had shown that the wrong size 
was always around when an emergency arose. 

Lieut. W. P. White considered the inshore patrol or 
mine-field protection to be a funetion of such sea-going tugs 
as the government could impress, and it was out of the 
question to maintain a fleet of small boats for this purpose. 
The armoring of scout boats to any extent was inadvisable. 
In time of poace the various vessels should carry m-re 


than their war complement, so that in emergencies the 


extra men could at once man auxiliary or new vessels. The 
manning of vessels with entire naval militia crews was, he 
thought, poor policy, and it was far better to send them 
out as part of the regular crew of vessels in service. 
Battleships were of the first importance, and hence money 
should first be put into their construction, leaving des- 
patch boats, ete., until later, 

Mr. W. P. Stephens, in closing the discuss‘on, said he 
did not mean to insist upon three classes. There might 
only be two classes, the larger being represented by the 
boat designed by Mr, Dickie. Lower speeds should be used 
and engines and other apparatus employed which could be 
Successfully operated by inexperienced men, 


In the absence of Chief Constructor Philip Hichborn, the 
Secretary read the opening paragraph of his paper on 
“Designs of the New Vessels for the U. S. Navy.’’ That 
portion of the paper peitaining to the new battleships is 
given elsewhere in this issue.- In speaking of monitors, 
torpedo boats, etc., Mr. Hichborn said: 


Since our last meeting, practically every type of vessel 
the government possesses has been put to the test in en- 
gagements with ihe enemy. There is no record, so far as 
I know, of the failure of any vessel to fulfil all expeciacions. 
The wonderful success attending these naval engagements 
has impressed the country at large with the value of, and 
the necessity for, an efficient Navy. Congress responded 
to this sentiment promptly and Liberally, and within the 
past 6 weeks contracts have been made for 3 add.ticn 1 
battleships, 4 coast-defence monitors, 16 torpedo-buat de- 
stroyers, and 12 torpedo boats. A full ship-rigged sailing 
vessel was also authorized as a practice ship for the Naval 
Academy, and is already under way. 

Monitors.—In appropriating for four coast-defence moni- 
tors, Congress did not contemplate providing vessels equal 
in size to the double-turreted monitors now in commission, 
the cost of hul! and machinery being limited to $1,25v,L,00. 

The bill provided taat the vessels should have e:tacr one 
or two turrets, anc it was found advisable to develop the 
Gesign on the basis of a single turret mouncing a pair cf 
12-in. guns. The trial speed is specified as 12 knots. 


The paper then briefly cutl:ned some of the important 
features of this type of monitor, but the information given 
is now of little value since within the last few days the 


Department has decided to use double turreted monitors 


carrying four 10-in. guns, 


Torpedo Boats and Destroyers.—The portion of the 
appropriation bill providing for these vessels authorized 
the construction of ‘‘16 torpedo-boat destroyers of about 
400 tons d.splacement,’’ and of ‘‘12 torpedo boats of abou’ 
1.0 tons displacement,’’ all to have “‘the highest practicable 
speed.’’ The designs prepared in the Department for the 
destroyers cannot be referred to any particular type. The 
midship section approximates to the oval form largely 
adopted by the French. The sections toward the stern are 
original, though resembling somewhat the form given by 
Thorneycroft to his twin rudder boats of some years ago. 
In addition to coal abreast the machinery, there will 
be the protection of 12%-lb. nickel-steel plate over 
a portion of the deck and on the sheer strake. 
The forward conning tower is of *%-in. nickel-steel 
plates. The vessels carry a battery of two 12-lb. and five 
6-lb. guns, with two long torpedo tubes, mounted on the 
midship line. 

In both the torpedo boats and destroyers, the wood has 
been required to be fire-proofed and its use reduced to a 
minimum, The vessels will be lighted throughout by 
electricity and fitted with searchlights. Special attention 
will be paid to adequate ventilat:on, and every comfort and 
convenience consistent with the type will be supplied. 

The Secretary suggested that the question of the utility 
of monitors be discussec in connection with the discus- 
sion on the paper just read. 

Capt. William C. Wise said: 

It is my belief that the ‘“‘Puritan’’ is the finest fighting 
ship in the United States Navy to-day. She could battle 
with a whole fleet. With 20 ‘‘Puritans’’ we could defend 
the whole coast. 

Prof, Cecil H. Peabody discussed briefly the disposition 
of armor on monitors and battleships. He did not favor 
standardization of battleships and torpedo-boats beyond 
those built at any one time, since standards at times in- 
terfered with progress. 

Col. E. A. Stevens asked if the conditions during the bat- 
tle of Santiago were normal enough to permit the records 
of hits given the Spanish vessels being used for future de- 
sign. If so, it would seem that such heavy armor was un- 
necessary for the large shells did not seem to hit. 


Afternoon Session. 


At the afternoon session the first paper presented was 
“Methods of Securing Watertight Work,” by Assistant 
Naval Constructor H. G. Smith, U.S.N. The paper referred 
especially to ship construction, but as some portions of it 
are of general interest to all designers of riveted work, we 
shall abstract it in a future issue. 

To facilitate discussion, since the general subjects were 
the same, the next paper, ‘‘Tests of the Strength of a Longi- 
tudinal Bulkhead Separating Two Engine Rooms,”’ was 
then read by its author, Naval Constructor J. J. Woodward, 
U.S.N. This paper is abstracted on another page of this 
issue. 


In discussing the papers, Naval Constructor J, G. Taw- 
resey said that there should only be one kind of bulkhead— 
a strong and absolutely. water-tight one. Historically 
there might have been two classes, the tight and the leaky, 
but in the future only the tight should be accepted. It must 
not be understood that the navy atone found leaks, for 
they were just as troublesome in the merchant marine. He 
cons'dered that a good deal of the biame for leaky bulk- 
heads could be laid to the draftsmen. 

Professor Peabody considered the experiments described 
in the papers just read, as very important. He thought the 
Navy Department should conduct a series of experiments 
and put the data obtained in form so that it could be used 
for future design. 

Mr. T. F. Newman saw no reason why bulkheads and 
ship’s bottoms could not be made absolutely tight. On the 
Great Lakes they managed to secure such tight work that in 
Many instances where the outer plating of the double bot- 
tom of vessels carrying grain had been injured, not more 
than 30 or 40 bushels of grain would be damaged, owing to 
the tight inner bottom 

Mr. John C. Kafer thought that bulkheads were made to 
keep out the bulk of the water, and except in tank steam- 
ers, there was no need of builders going to great trouble 


to stop every little leak, provided the bulkheads were strong 
enough to stand the strain, 

Col. E, A, Stevens asked what conditions were imposed 
in the United States service. In the British service he un- 
derstood that the stiffeners must be strong enough to stand 
all strains without depending upon the sheet.ng. 

In reply Mr. R, M, Watt read a letter showing how the 
stiffeners and bulkheads were calculated for the ‘‘Texas," 
and a comparison of the bulkheads of a number of United 
States vessels. 

Mr. Bowles objected to placing 50% of the b!ame for 
leaky bulkheads upon the draftsman. The trouble was 
that after a bulkhead was made tight it was drilled full of 
holes by the machinists and electricians. 

Mr. J. J. Woodward objected to any plan of bulkhead 
bracing that would weaken the protective deck, and said 
that where there was a conflict between the fighting 
strength of a vessel and a small amount of leakage, the 
latter should be disregarded. In response to a question, 
Mr. Smith said that in the test of the double bottom of the 
“Brooklyn” the time and labor of five men was required 
constantly for 14 months. 

Owing to the short time remaining, the paper of Mr. 
Walter A. Post, on “An Electrically Operated 150-Ton Re- 
volving Derrick,’’ was read by title only. This paper will 
be abstracted in a later issue of Engineering News. 

The last paper of the meeting, ‘‘Stability of a Battleship 
Under Damaged Conditions,” was read by its author, Prof. 
C. H. Peabody. This was a report of a series of tests made 
with a small wooden model representing a battleship with 
its superstructure removed. The model, with inclining ap- 
paratus in place, was ballasted so that ‘t floated at the 
proper water line, and so that it had the proper metacen- 
tric height. Then blocks, representing the parts or com- 
partments laid open to the sea, were cut out and lead 
weights were fastened in place to compensate for the wood 
removed. Then various measurements were made to de- 
termine the init'al stability and the stab!lity at varicus 
angles of heel. The facts developed were illustrated by a 
series of diagrams, and a number of curves. Discussing 
the paper, Mr, Woodward suggested that in an actual bat- 
tleship the superstructure could be made to assist in keep- 
ing the vessel afloat. Professor Peabody considered that 
the many openings in the superstructure would prevent its 
adding to the buoyancy of the vessel, should it start to 
capsize, 

The discussion of the following topics was then taken up: 

First.—Under the circumstances of the blockade at San- 
tiago, which was the more economical method of maintain- 
ing the boilers in readiness for immediate action—banking 
the fires or keeping them spread but very thin? 

Second.—Can you give any data as to the cost in coal of 
maintaining the engines and boilers in readiness for imme- 
diate service? 

Mr. John C. Kafer read a letter from Chicf Eng'neer 
Milligan, of the “‘Oregon,’’ which stated that the fires on 


the ‘‘Oregon’”’ were spread thin. There being from 24 to 


27 tons of coal burned per day. The ‘“‘Iowa’’ used banked 
fires. Mr. Kafer considered banked fires more economical, 
but not so advantageous for quick steam making, as keep- 
ing them spread. 

Lieut. Walter M. McFarland presented some figures show- 
ing the coal consumption on the “Indiana,” ‘Massachu- 


setts,’’ ‘‘Oregon,’’ and ‘“‘Iowa.’’ These were in part: 
Tons. Lbs. 

*Ind'ana’’...... 34.7 per day. or 7.21 per sq.ft, grate per hr. 

“‘Massachusetts’’29.4 


Note.—The ‘“‘Iowa,”’ “Massachusetts,” and “Oregon” had 
spread fires. 

This was, therefore, an indication that spread fires were 
also more economical, and there could be no question about 
the enormous tactical advantage. 

Mr. Lewis Nixon presented a resolution to the effect that 
papers be invited on the subject of “Life Savirg at Sea.”’ 
and that two such papers be selected and printed in n-xt 
year’s “Proceedings.” Moticns thanking the various officers 
were passed, after which the final adjournment was taken. 

In the evening fully 200 members and guests assembled at 
Delmonico’s to participate in the annual banquet, which 
proved quite as successful as the business meetings had 
been. President Clement A. Griscom acied as toastmaster 
and the follow'ng is the list of toasts: 

“The President of the United States;’’ “Our Navy; It 
Has Justified Its Existence and Glorified the Nation,’’ 
Harvey D. Goulder; “Our Commercial Marine, Its De- 
velopment and Extension is a National Necessity,’’ Hon. 
George F. Edmunds; ‘‘The Nava] Militia,” Capt. J. W. 
Miller; ‘‘Naval Architecture,”” Lewis Nixon; ‘Marine 
Architecture,”” Lieut, Walter M. McFarland; “Our Manu- 
facturers,’’ Theo. C. Search. Personal toasts were: Charles 
H. Haswell, Charles Ward, William H. Webb. 

On Saturday the members of the society enjoyed an ex- 
cursion to South Bethlehem, Pa., through the courtesy 
of the Bethlehem Iron Co. The party, to the number of 
about 100, boarded two special cars provided by the Beth- 
lehem Company, and attached to the regular Lehigh Val- 
ley Express, which left Jersey City at 8.20 Saturday moru- 
ing. Immediately upon arriving at South Bethlehem the 
special cars were run into the yard of the Bethichem 


‘Iron Works, and the entire party was transferred to a 
train of flat cars provided with seats. On this observation. 


train the inspection of the works was made. 
Starting at one end of the property, which is just one 
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are not intended for sailing craft. The present designs 
suited three out of four officers. 

Secretary Bowles said the present boats were the out- 
come of an enormous amount of experience and were a 
compromise between the builder and the user, whose ideas 
were raturally somewhat antagonistic. 

The second paper, by Assistant Naval Constructor Law- 
rence Spear, U. 8. N., entitled “Bilge Keels and Rolling 
Experiments, U. 8. S. ‘Oregon,’ ’’ was then read by Prof. 
W. F. Durand. It is abstracted separately on another 
page of this issue. The discussion was opened by Mr. J. G. 
Tawresey, who said that the arguments advanced for aban- 
doning the bilge keel did not meet the approval of prac- 
tical men. That the reduction of rolling was due to wave 
making by the bilge keels there could be little doubt, and 
it is well known that the best method of creating model 
waves was by oscillating a plane. He considered that 
the bilge keels did not disturb to any extent the natural 
wave lines of the vessel. 

Prof. W. F. Durand read a discussion of the paper, call- 
ing attention to the difference in results obtained by the 
use of present formulas and the actual values obtained 
by the test described. The bilge keel was not a plane, 
and the formuiae at present in use were very unsatis- 
factory. 

Secretary Bowles stated that a few years ago bilge keels 
were placed on all of the large vessels of the navy. Re- 
cently, for various reasons, several battleships had been 
built and launched without these keels, with the result 
that these vessels were not really safe, and it was nec- 
essary that keels be put upon them. He ventured to say 
that in the future no battleships would be built without 
bilge keels. 

Asst. Naval Constructor R, M. Watt mentioned that the 
‘*Massachusetts,”” was keeled in 16% working days at the 


“Brooklyn Navy Yard, under Mr. Bowles. 


The next paper, “Portable Pneumatic Riveters in Ship- 
building,”” was then read by its author, Mr. W. I. Bab- 
cock, President of the Chicago Shipbuilding Co. This 
paper is abstracted elsewhere in this issue. 

Mr. T. F. Newman said he had used pneumatic per- 
cussion riveters in connection with the construction of ves- 
sels for the revenue marine service, and the government 
inspectors passed such work readily. Where it was nec- 
essary to mill rivets, as in the case of shell riveting, he 
had found the saving only about 25%. 

Mr. John Platt called attention to the methods of hydraulic 
riveting used in England, and remarked that he was sur- 
prised to find people still using blows instead of steady pres- 
sure here. He thought that large rivets could not be 
driven by purcussion riveters. The Holland & Wolff 
works use an immense crane which spans the vessel. 
Pendant from this crane are six 40 to 50-ton riveters, 
which are used to rivet framing, etc. In England and 
Ireland hydraulic riyeters are extensively employed. To 
prevent freezing crude glycerine was used in proportions 
of % glycerine to % water. He had no doubt, however, 
but that for small work percussion riveting was satisfac- 
tory. 

Mr. Tawresey believed percussion riveters could do all 
sorts of riveting in a rapid and satisfactory manner. The 
noise was, of course, disagreeable and had a bad effect 
on all concerned, possibly increasing costs slightly. 

Mr. L. R. Pomeroy asked what were the limitations of 
percussion riveting. He knew several locomotive builders 
had tried pneumatic riveters and had later given them 
up because they could not get steam tight joints with 
them, 

Mr. Babcock, in answering the various statements and 
questions, said that he had closed 1-in, rivets, but he 
knew of several cases where rivets up to 1% ins. had 
been set with the same style of hammer that he used. 
This need not be the limit, however, as it was simply a 
question of sizes of hammers. The air-pressure at the 
end of the hose should not be less than 100 Ibs., and they 
were now putting in machinery which would give 125 
lbs. He preferred pneumatic to hydraulic riveting, be- 
cause of its simplicity and general applicability. The 
Harlan & Wolff traveling crane is very heavy, and only 
of use for only certain kinds of work. He admitted that 
the noise of percussion riveters was objectionable, but 
said that there was practically no limit to their use, it 
being almost as easy to operate a 10-ft. gap as a 4-ft. one. 

In one vessel recently riveted up by hand 51,306 shell 
rivets were used, each costing 3.99 cts. In another in- 
stance 74,493 shell rivets were placed by the percussion 
riveter, mounted upon the frame described in the paper, 
and cost 2.96 cts. per rivet. In response to a question, 
he stated that as far as he could see there was no reason 
why long rivets could not be driven in this way. 


Afternoon Session. 


Immediately after calling the meeting to order, the 
President introduced Capt. Wm. H. Jaques, who presented 
a series of stereopticon views of foreign submarine boats, 
and the American boat “‘Holland.”’ 

The regular programme was resumed by Secretary 
Bowles reading a paper by G. W. Dickie, entitled, ““Tor- 
pedo Boat Destroyers for Sea Service, with Special Ref- 
erence to the Conditions that Prevail on the Pacific.” In 
this the author said: 


A torpedo-boat destroyer must 


possess other qualities 
than those necessary for the destruction of torpedo boats. 


The destroyer must be a able to remain 


sea-going vessel, 
at sea with the fleet to which she is attached or to make 
independent voyages. 

The work of the torpedo-boat destroyer is to preveht the 
torpedo-boat attack, and is, therefore, performed in open 
water. She must p the sea with the attacking fleet, 
watching every place of refuge for a torpedo-boat. She 
must, therefore, possess s equal to that of the torpedo 
boat; a battery powerful enough to destroy her; sea-going 
qualities to enable her to keep a watch in spite of weather. 
She should be able to cover jong distances at a high rate 
of speed and in stormy weather. The fleet to which she 
is attached should not be delayed and hampered by guard- 
ing her from harm; she ought, instead, to be able in al! 
kinds of weather to act as a scout in advance of the fleet, 
keeping the larger vessels informed as to the where- 
abouts of a possible enemy. Such would be an ideal tor- 
pedo-boat destroyer. 

It cannot be said that the present type of torpedo-boat 

yer comes near meeting these requirements. Quite 
a large number of destroyers now meet the requirements 
in the matter of speed, if required for a short time only, 
in smooth water, and if she is in good order; but the one 
quality of s has been made paramount to all other 
qualities to such an extent that the full speed can only 
be reached when the conditions are such that the sea- 
going qualities can be neglected. 

The great distance between harbors on the Pacific Coast 
and the almost universal condition of rough water along 
the coast from Point Conception in the south to Cape Flat- 
tery on the north, with only one place of refuge, renders 
it necessary that any vessel for practical service outside 
the harbor of San Francisco or the smooth waters of 
Puget Sound must have good sea-going qualities and be 
able to remain outside in all conditions of weather. 
‘The qualities necessary for this service are not pos- 
sessed in any degree by the present type of torpedo-boat 
destroyer. While they have made voyages of consider- 
able length at sea, they have done so usually under the 
care of a larger vessel. They have needed extra care, 
both in watching the weather, taking advantage of every 
shelter that lies in the way. 

The 420-ton destroyers lately ordered by our govern- 
ment are a decided improvement in this class of vessel, 
but we do not think they are fitted even yet to meet the 
special conditions of service on the Pacific. 

The annexation of the Hawaiian Islands requires a 
much greater radius of action for such a vessel, and, we 
think, a different treatment. In fact, we maintain that 
if 30 knots or over is aimed at as the supreme speed, a 
sufficiently staunch sea-going vessel cannot be produced 
in the present state of the art, and that the present so- 
called 30-knot torpedo-boat destroyers have not, in fact, 
the speed with which they are credited as being available 
when required. 

If these boats and their machinery were made more sub- 
stantial, so that their full power could be exerted at any 
time and without risk, and the hull stand a moderate sea 
without danger, the 30-knot boat, by reason of the extra 
displacement, would drop to about 27 knots; yet we ven- 
ture to assert that such a boat, ordered to reach a poin~ 
at sea, say 100 miles distant, in the shortest ible time, 
wou'd reach the objective point in less time than the 
regulation 30-knot boat that is sald to get a horse-power 
in 50 Ibs. weight of machinery. A large proportion of 
naval vessels rated at high speeds, especially those over 

knots, have obtained such s under conditions 
that cannot be reproduced when the speed is most needed, 
and a good, reliable, ~~’ tpgpameaineae or 17-knot boat 
may outstrip them in a fight. 


Mr. Dickie then outlined plans for a destroyer of 640 tons 
displacement and 7,000 I. HP. with a maximum speed of 
25 knots and a sustained sea speed of 15 to 20 knots. He 
provided an armament of six 6-pdrs., two 4-in. rapid-fire 
guns and two submerged torpedo tubes aft of the engine 
room, He believed such a boat would show better speed 
under regular service conditions than any of the so-called 
80-knot torpedo-boat destroyers, and for sea-worthiness, 
habitability, or fighting capacity would far outrank them. 

The discussion of this paper was opened by Mr. Platt, 
who took exception to the use of the term “‘Torpedo-boat 
Destroyer.”” The craft described should properly be called 
a “Torpedo Cruiser.’"” The boat out‘ined by the author 
possessed many desirable features, but he saw no reason 
for limiting the speed to such a low figure. He had been 
present at the test of an English destroyer of 70). tons, 
which had made 27 knots in a rough sea and against the 
wind or 32 with the wind. Such a boat would easily 
make 30 knots in moderate weather. Further, in English 
practice, it was customary to limit other matters, such 
as coal consumption, the maximum at present allowed 
being 2% Ibs. per horse-power. 

In answer to a question by Mr. Stevenson Taylor, Mr. 
Platt stated that speed ratings were obtained, in the case of 
such boats, by averaging 6 runs over a measured mile 
between points. During these runs the turns of the screw 
were accurately determined, and thus data obtained from 
which the speed can be obtained at any time by knowing 
the turns of the screw. 

In connection with this discussion the first topical ques- 
tion “The Utility of Torpedo Boats and Has the Subma- 
rine Boat a Place,”’ was introduced, and Mr. Bowles read 
a letter from an officer who had commanded torpedo boats 
during the recent war. The opinion seemed to be that 
the torpedo boat was of great utility, but that a lack of 
drill and an insufficient complement of officers and men, 
accustomed to the handling of such boats, had made them 
of considerably less service than they might otherwise 
have been. The systematizing and standardizing of boats 
and equipment and the careful selection and drilling of 
the crews was strongly advocated. 

Lieut. A. P. Niblack, in’a letter, compared our torpedo 
boat system with the careful and complete methods of 
foreign countries, and regretted that the custom cf haul- 
ing the boats out of the water was being adopted here. 

A letter from Lieut.-Commander Kimball, who com- 
manded the torpedo-boat division of the North Atlantic 
Station during the recent war advocated the submarine 
boat. He stated that if it be admitted that the torpedo 


\s of use, then the submarine boat which is no mo-. 
& torpedo with a human mind directing its movem.. _ 
place of the usual automatic devices, woud be . 
more service. If trenches and mines are usefu! «- . 
essary on land, it was quite as essential to take 
tage of the protection afforded by the water. 1) 
marine boat is the only kind of inexpensive boat : 
move up close to an enemy. Such a boat with a - 
five men could attack land batteries and enier ha : 
It could make blockades ineffective, destroying min. 

Capt. John Lowe spoke in favor of the submarin. », 
and pointed out how much time, Money and «>. ty 
would have been saved had the United States had ; : 
a boat at Santiago. He believed that the future wou!d 
submarine despatch boats, gunboats, and observation 
boats. 

Assistant Naval Constructor R. M. Watt, who had } 
charge of the repairs of the torpedo boats sent to 
New York Navy Yard, considered the “Morris” the leal 
type of torpedo boat, operating from a base. He fa a 
only one type of torpedo boat, about 100 tons, and would 
then at once jump to vessels of 400 to 500 tons, bui ding 
a vessel about as outlined in Mr. Dickie’s Paper for ser- 
vice as a scout or despatch boat. Mr. C. D. Mosher dig 
not think the time had come for standardizing torpedy 
boats. The speed and power for a given displaces nt 
were yearly increasing, and we must have as high s; ds 
as our enemy. Handling had a great deal to do wit) the 
poor showing of our boats. At present experiments were 
being conducted in England by Mr. Parsons, which, if stay 
cessful, might revolutionize torpedo-boat construction 

Mr. J. G. Tawresey spoke as an unbeliever in torpedo 
boats. He admitted their moral effect, but based his views 
largely upon the fact that at present there were no indi. 
cations that torpedo attacks wou!d be successful. He 
would not be afraid of torpedo boats in the open sea. Hoe 
was of the opinion that torpedo boats were entirely too 
light for any sort of sea service. Under special condi. 
tions they might be dangerous antagonists, but conditions 
must be taken just as they exist when the chance to fight 
occurs. So far, they had been used simply as dispatch 
boats and not with the best of success. They should not 
in any case be used for any other than the designed pur- 
pose. 

Mr. F. L. Du Bosque favored the standardization of 
torpedo boats so that a man, when ordered from one to 
another, could at once perform his special duties properly. 
Water tube boilers on some torpedo boats had proven ‘a 
success, and there was no inherent reason why all should 
not prove successful, if properly handled, The great trou- 
ble was that the boilers on a torpedo boat were used spas- 
modically. 

Mr. John C. Kafer considered the construction of tor- 
pedo boats faulty. They never did what was expected of 
them, and the speeds credited to them were not reach 
in actual service. He did not favor any boat that could 
only keep up its speed from three to five minutes. 

Mr. R. M. Watt called attention to the fact that in a 
torpedo-boat attack it was contemplated to have, say, 
half a dozen boats start from different directions. In the 
Battle of Manila two improvised torpedo boats started 
from 4,000 yds., and one of them succeeded in getting 


within 1,200 ft. 


Mr. Stephenson Taylor considered the trouble due largely 
to the make up of the crews, most of them being men not 
familiar with the tools they were using. The “Scorpion,” 
for instance, gave no trouble until taken by the govern- 
ment. 

Mr. Bowles explained that the service of a yacht under 
ordinary conditions and the conditions imposed upon the 
converted yachts employed in Cuban waters was entirely 
different. Most of the vessels on the blockade were forced 
to use salt water at times in the boilers. 

Mr. F. Meriam Wheeler then read a paper, entitled 
“Econmoy Test of a Unique Form of Feed Pump,’ which 
will be abstracted in a later issue of Engineering News. 

In discussing this paper Lieut. Walter M. McFarland. 
Engineer Corps, said that it must be remembered that 
the service of engines in the merchant marine and in 
naval vessels was entirely different. Im the former they 
were started up and ran continuously for 6 or 7 days, 
while in the latter they might be started or stopped evry 
five minutes. Hence it was that the converted vessels gave 
so much trouble. It was, therefore, necessary to have tho 
various pumps separate from the main engines and leay: 
the engines free to propel the vessel alone. Whatever 
form of pump was adopted must be designed with an idea 
of saving weight and economizing coal. 


November 11.—Morning. 


This session began with the reading of a paper, entitled 
“The Steam Yacht as a Naval Auxiliary,” by Mr. W. P. 
Stephens. 


The work of reconstruction which has been under way % 
the United States Navy for the past 15 years has bee 
limited almost entirely to the strictly fighting arm of the 
service—the battleships, cruisers and torpedo craft. Indis- 
pensable as they are, these of themselves do not consi- 
tute a perfect navy, in fact they are of comparatively litt'« 
use without a large attendant fleet of auxiliary craft; trans 
ports, colliers, water boats, repair ships, supply ships, ho:- 
pital ships, and small craft for various uses. 

The condition of the Navy at the outbreak of hostilities 
between the United States fal n= may be briefly 
summed up as strong in its personny; comparatively strong 
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in vessels, guns and armor; and absolutely unpro- 
in oe per of all kinds. ‘Of all the urgent work 
gemanded both ashore and afloat, nothing was more im- 
‘nediate and pressing than the creation of an efficient 
xiliaries. 
ane t essibi.ities of the yacht fleet at the present time 
for conversion to war uses were, even from a theoretic 
candpoint, far from promising. Many of the vessels were 
ll-fitted in model for real service at sea; there was a lack 
+ gispiacement for the added weights of armament and am- 
_,unition, of berthing space for crew, of bunker space, and 
suitable locations for magazines. The nominal speed, in 
‘any cases low in itself, was not realized even in smooth 
water, and fm a sea there was a serious loss of the average 
“Orking speed. There was no protection, no dist.lling ap- 
cratus; the capacity of the water tanks was generally in- 
“Sequate, and the decks were not designed to withstand the 
chock of guns, The draught as a rule was greater than 
was necessary or desirable. The nature and extent of these 
defects were fully realized at the outset, but under the 
circumstances there was no other course but to take the 
yachts as they were and to make the best of them. Ail 
things considered, they have done their work quite as well 
as was to be expected; they have served a certain neces- 
sary purpose, and they were capable of doing even micre 
had it been required of them, The work of the yachis, 
their success and failures taken together, with the work 
of other small craft, such as tugs, lighthouse tenders, etc., 
impressed into the same service, seems to indicate the de- 
cirability of the creation of a new type of small auxiliary 
not at present recognized on the Navy List. The speed may 
be placed at not over 18 knots. This, however, is not to be 
measured by the conventional yacht standard by which an 
18-knot steam yacht takes the wash of a good 12-knot tug, 
but means a reasonable approach to the designed speed 
under ordinary service conditions at sea, and the ab.lity 
to keep with the fleet even in bad weather. The model 
should possess seagoing qualities of the highest class; the 
draught should be limited to 11 or even 10 ft., as a maxi- 
mum; the construction should be durab:e, with ample scant- 
ling both to carry the armament and to insure a long life 
with ordinary care in laying up; the engines should be 
strong and reliable, the bunker space as large as possible, 
and, as deck and side protection wiil probably be im- 
practicable, especial attention should be given to the water- 
line protection of machinery and magazines through their 
location and the disposition of the bunkers. 

The intended uses of this class call for three sizes: fcr 
sea work, aS despatch boats and tenders, and for picket 
duty, vessels of not over 800 tons displacement. The next 
size to be of about 400 tons displacement. The third size, 
for harbor patrol service, to be of about 200 tons. A speed 
of 15 knots would suffice for this service, but they shou:d 
be capable of towing a vessel out of possible danger. 


In the discussion, Capt. Jacob W. Miller said: Although 
we were fighting a nation in the late war which did not 
make a second line of defense necessary, the yachts did not 
meet the conditions required. The yachts were purchased 
at maximum prices,/and we could have got boats better 
fitted for the work if the same money had been expended 
some years ago. Yet the pick of the yachts in the United 
States were taken. None of the yachts could do over 10 
knots continuously for 24 hours. There was not sufficient 
breathing space for the crew on converted yachts, and 
they were not rough and ready enough. Boats for harbor 
work must be strong enough to permit running up along- 
side of sailing vessels that are drifting in mine fields. 
Converted yachts were serviceable in very few particulars. 
He did not favor three types of such vessels, and con- 
sidered two quite sufficient, one for inner patrol work, 
and one for outer. 


Mr. J. G. Tawresey, who was a member of the 
Auxiliary Cruiser Board, said: The orders given to the 
Board was to select vessels that would act as “eyes to the 
fleet." We had to take such vessels as were available. 
As fighters they were makeshifts, filled with objectionable 
features. For one thing, they were tinder boxes. I want 
to emphasize the fact that we cannot :mprovise a navy from 
yachts and tugs. There was a very useful field for such a 
boat as suggested by the author, and the design presented 
would, he thought, quite fill the want. 

Mr. John Platt called attention to the fact that no fast 
gunboats had been built in this country. A speed of only 
18 knots for a vessel of 850 tons was very low, as it was 
quite possible to get 22 knots. The British Government 
had built a large number of torpedo gunboats with speeds 
ranging from 18 to 22 knots. 

Mr. Bowles felt that there was a decided need of such a 
boat as was described in the paper, but a speed of 16 knots, 
provided it could be kept up, was sufficient, Referring to 
the lack of crew space on the converted yachts, Mr. Bowles 
said that as all the naval militia wantea to see service, the 
boats were often over-crewed. He favored only one size 
of boat, because experience had shown that the wrong size 
was always around when an emergency arose. 

Lieut. W. P. White considered the inshore patrol or 
mine-field protection to be a function of such sea-going tugs 
as the government could impress, and it was out of the 
question to maintain a fleet of small boats for this purpose. 
The armoring of scout boats to any extent was inadvisable. 
In time of peace the various vessels should carry m-re 
than their war complement, so that in emergencies the 
extra men could at once man auxiliary or new vessels. The 
manning of vessels with entire navaij militia crews was, he 
thought, poor policy, and it was far better to send them 
out as part of the regular crew of vessels in service. 
Battleships were of the first importance, and hence money 
should first be put in‘o their construction, leaving des- 
patch boats, ete., until later, 

Mr. W. P. Stephens, in closing the discuss‘on, said he 
did not mean to insist upon three classes. There might 
only be two classes, the larger being represented by the 
boat designed by Mr, Dickie. Lower speeds should be used 
and engines and other apparatus employed which could be 
Successfully operated by inexperienced men, 


In the absence of Chief Constructor Philip Hichborn, the 
Secretary read the opening paragraph of his paper on 
“Designs of the New Vessels for the U. 8S. Navy.’ That 
portion of the paper peitaining to the new battleships is 
given elsewhere in this issue. In speaking of monitors, 
torpedo boats, etc., Mr. Hichborn said: 


Since our last meeting, practically every type of vessel 
the government possesses has been put to the test in en- 
gagements with ihe enemy. There is no record, so far as 
1 know, of the failure of any vessel to fulfil all expeciacions. 
The wonderful success attending these naval engagements 
has impressed the country at large with the value of, and 
the necessity for, an efficient Navy. Congress responded 
to this sentiment promptly and liberally, and within the 
past 6 weeks contracts have been made for 3 additicn 1 
battleships, 4 coast-defence monitors, 16 torpedo-bvat de- 
stroyers, and 12 torpede boats. A full ship-rigged sailing 
vessel was also authorized as a practice ship for the Naval 
Academy, and is already under way. 

Monitors.—In appropriating for four coast-defence moni- 
tors, Congress did not contemplate providing vessels equal 
in size to the double-turreted monitors now in commission, 
the cost of hul! and machinery being limited to $1,25u,L,00. 

The bill provided that the vessels should have e:ticr one 
or two turrets, and it was found advisable to develop the 
design on the basis of a single turret mouniing a pair of 
12-in. guns. The trial speed is specified as 12 knots. 


The paper then briefly outlined some of the important 
features of this type of monitor, but the information given 
is now of little value since within the last few days the 


Department has decided to use double turreted monitors 


carrying four 10-in. guns, 


Torpedo Boats and Destroyers.—The portion of the 
appropriation bill providing for these vessels authorized 
the construction of “16 torpedo-boat destroyers of about 
400 tons d.splacement,’’ and of ‘‘12 torpedo boats of abou’ 
1.0 tons displacement,”’ all to have ‘the highest practicable 
speed.”’ The designs prepared in the Department for the 
destroyers cannot be referred to any particular type. The 
midship section approximates to the oval form largely 
adopted by the French. The sections toward the stern are 
original, though resembling somewhat the form given by 
Thorneycroft to his twin rudder boats of some years ago. 
In addition to coal abreast the machinery, there will 
be the protection of 12%-lb. nickel-steel plate over 
a portion of the deck and on the eheer strake. 
The forward conning tower is of *%-in. nickel-steel 
plates. The vessels carry a battery of two 12-lb. and five 
6-lb. guns, with two long torpedo tubes, mounted on the 
midship line. 

In both the torpedo boats and destroyers, the wood has 
been required to be fire-proofed and its use reduced to a 
minimum, The vessels will be lighted throughout by 
electricity and fitted with searchlights. Special attention 
will be paid to adequate ventilat-on, and every comfort and 
convenience consistent with the type will be supplied. 

The Secretary suggested that the question of the utility 
of monitors be discussec in connection with the discus- 
sion on the paper just read. 

Capt. William C. Wise said: 

It is my belief that the ‘“Puritan’’ is the finest fighting 
ship in the United States Navy to-day. She could battie 
with a whole fleet. With 20 ‘‘Puritans’’ we could defend 
the whole coast. 

Prof, Cecil H. Peabody discussed briefly the disposition 
of armor on monitors and battleships. He did not favor 
standardization of battleships and torpedo-boats beyond 
those built at any one time, since standards at times in- 
terfered with progress. 

Col. E. A. Stevens asked if the conditions during the bat- 
tle of Santiago were normal enough to permit the records 
of hits given the Spanish vessels being used for future de- 
sign. If so, it would seem that such heavy armor was un- 
necessary for the large shells did not seem to hit. 


Afternoon Session. 


At the afternoon session the first paper presented was 
“Methods of Securing Watertight Work,"’ by Assistant 
Naval Constructor H. G. Smith, U.S.N. The paper referred 
especially to ship construction, but as some portions of it 
are of general interest to all designers of riveted work, we 
shall abstract it in a future issue. 

To facilitate discussion, since the general subjects were 
the satme, the next paper, ‘‘Tests of the Strength of a Longl- 
tudinal Bulkhead Separating Two Engine Rooms,’”’ was 
then read by its author, Naval Constructor J. J. Woodward, 
U.S.N. This paper is abstracted on another page of this 
issue. 

In discussing the papers, Naval Constructor J, G. Taw- 
resey said that there should only be one kind of bulkhead— 
a strong and absolutely water-tight one. Historically 
there might have been two classes, the tight and the leaky, 
but in the future only the tight should be accepted. It must 
not be understood that the navy alone found leaks, for 
they were just as troublesome in the merchant marine. He 
cons‘dered that a good deal of the blame for leaky bulk- 
heads could be laid to the draftsmen. 

Professor Peabody considered the experiments described 
in the papers just read, as very important. He thought the 
Navy Department should conduct a series of experiments 
and put the data obtained in form so that it could be used 
for future design. 

Mr. T. F. Newman saw no rearon why bulkheads and 
ship’s bottoms could not be made absolutely tight. On the 
Great Lakes they managed to secure such tight work that in 
many instances where the.outer plating of the double bot- 
tom of vessels carrying grain had been injured, not more 
than 30 or 40 bushels of grain would be damaged, owing to 
the tight inner bottom 

Mr. John C. Kafer thought that bulkheads were made to 
keep out the bulk of the water, and except in tank steam- 
ers, there was no need of builders going to great trouble 


to stop every little leak, provided the bulkheads were strong 
enough to stand the strain. 

Col. E, A, Stevens asked what conditions were imposed 
in the United States service. In the British service he un- 
derstood that the stiffeners must be strong enough to stand 
all strains without depending upon the sheet.ng. 

In reply Mr. R, M, Watt read a letter showing how the 
stiffeners and bulkheads were calculated for the ‘‘Texas,”’ 
and a comparison of the bulkheads of a number of United 
States vessels. 

Mr. Bowles objected to placing 50% of the b'ame for 
leaky bulkheads upon the draftsman. The trouble was 
that after a bulkhead was made tight it was drilied full of 
holes by the machinists and electricians. 

Mr. J. J. Woodward objected to any plan of bulkhead 
bracing that would weaken the protective deck, and said 
that where there was a conflict between the fighting 
strength of a vessel and a small amount of leakage. the 
latter should be disregarded. In response to a question, 
Mr. Smith said that in the test of the double bottom of the 
“Brooklyn” the time and labor of five men was required 
constantly for 14 months, 

Owing to the short time remaining, the paper of Mr. 
Walter A, Post, on “An Electrically Operated 150-Ton Re- 
volving Derrick,’ was read by title oniy. This paper will 
be abstracted in a later issue of Engineering News. 

The last paper of the meeting, ‘‘Stabil‘ty of a Battleship 
Under Damaged Conditions,” was read by its author, Prof. 
C. H. Peabody. This was a report of a series of tests made 
with a small wooden model representing a battleship with 
its superstructure removed. The model, with inclining ap- 
paratus in place, was ballasted so that ‘t floated at the 
proper water line, and so that it had the proper metacen- 
tric height. Then blocks, representing the parts or com- 
partments laid open to the sea, were cut out and lead 
weights were fastened in place to compensate for the wood 
removed. Then various measurements were made to de- 
termine the init’al stability and the stab!lity at varicus 
angles of heel. The facts developed were illustrated by a 
series of diagrams, and a number of curves. Discussing 
the paper, Mr. Woodward suggested that in an actual bat- 
tleship the superstructure could be made to assist in keep- 
ing the vessel afloat. Professor Peabody considered that 
the many openings in the superstructure would prevent its 
adding to the buoyancy of the vessel, should it start to 
capsize. 

The discussion of the following topics was then taken up: 

First.—Under the circumstances of the blockade at San- 
tiago, which was the more economical method of maintain- 
ing the boilers in readiness for immediate action—banking 
the fires or keeping them spread but very thin? 

Second.—Can you give any data as to the cost In coal of 
maintaining the engines and boilers in readiness for imme- 
diate service? 

Mr. John C. Kafer read a letter from Chief Eng'neer 
Milligan, of the ‘‘Oregon,’’ which stated that the fires on 
the ‘‘Oregon” were spread thin. There being from 24 to 
27 tons of coal burned per day. The “‘Iowa’’ used banked 
fires. Mr. Kafer considered banked fires more economical, 
but not so advantageous for quick steam making, as keep- 
ing them spread. 

Lieut. Walter M. McFarland presented some figures show- 
ing the coal consumption on the “Indiana,’’ ‘‘Massachu- 
setts,’’ “‘Oregon,”’ and “‘Iowa."" These were in part: 

Tons. Lbs. 
‘Ind'ana’’......34.7 per day. or 7.21 per sq.ft. grate per hr. 

Note.—The ‘‘Iowa,”’ ‘‘Massachusetts,”’ and ‘“‘Oregon” had 
spread fires. 

This was, therefore, an indication that spread fires were 
also more economical, and there could be no question about 
the enormous tactical advantage. 

Mr. Lewis Nixon presented a resolution to the effect that 
papers be invited on the subject of “Life Savirg at Sea.”’ 
and that two such papers be selected and printed in next 
year’s “‘Proceedings.”’ Motions thanking the various officers 
were passed, after which the final adjournment was taken. 

In the evening fully 200 members and guests assembled at 
Delmonico’s to participate in the annual banquet, which 
proved quite as successful as the business meetings had 
been. President Clement A. Griscom acied as toastmaster 
and the follow:ng is the list of toasts: 

“The President of the United States;’’ “Our Navy; It 
Has Justified Its Existence and Glorified the Nation,” 
Harvey. D. Goulder; “Our Commercial Marine, Its De- 
velopment and Extension is a National Necessity,’’ Hon. 
George F. Edmunds; ‘“‘The Naval Militia,’ Capt. J. W. 
Miller; ‘‘Naval Architecture,”* Lewis Nixon; ‘‘Marine 
Architecture,” Lieut. Walter M. McFarland; Manu- 
facturers,’’ Theo. C. Search. Personal toasts were: Charles 
H. Haswell, Charles Ward, William H. Webb. 

On Saturday the members of the society enjoyed an ex- 
cursion to South Bethlehem, Pa., through the courtesy 
of the Bethlehem Iron Co. The party, to the number of 
about 100, boarded two special cars provided by the Beth- 
lehem Company, and attached to the regular Lehigh Val- 
ley Express, which left Jersey City at 8.20 Saturday morn- 
ing. Immediately upon arriving at South Bethlehem the 
special cars were run into the yard of the Bethlehem 


‘Iron Works, and the entire party was transferred to a 
train of flat cars provided with seats. On this observation: 


train the inspection of the works was made. 
Starting at one end of the property, which is just one 
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mile long, the party was taken past the scrap pile, where 
waste pieces of armor plate, stubs of ingots, etc., are 
stored for possible future use, into the forge shop, a 
building about 1,900 ft. long. In the main portion of this 
great building is a 5,000-ton Whitworth hydraulic forge, 
which was at work upon a steel jacket for a 12-in. coast 
defense gun. The wonderful power of this press, its 
quiet operation, the accuracy of its work and the skill 
with which its many movements were controlled by the 
few operators, was a revelation to many present. 

Further on the powerful pumps necessary to give the 
2,250 Ibs. per sq. in, needed for the press were seen. 
A smaller press, 1,300 tons, but of the same type, was 
also in operation cutting off the end of a good-sized ingot. 
Continuing, the observation train and party passed the 
line of open-hearth furnaces, with capacities of 30 to 50 
tonz, and came to a halt beside the ingot casting pit, 
where the fluid compressed ingots, for gun forgings, en- 
gine shafts and the like, are made. This consisted of a 
pit about 20 ft. deep, in the center of which stands a 
9,000-ton vertical hydraulic press. Fortunately for the 
visitors, an ingot was just being cast, so the whole opera- 
tion could be seen by all. At one side of the great press 
stood a cylindrical flask built up of heavy cast-steel sec- 
tions, bolted together and lined with refractory material. 
Over this a ladle holding about 15 tons of molten steel 
was run and the vent in its bottom opened, allowing a 
jet of liquid steel about 2 ins. in diameter to flow out and 
gradually fill up the vertical flask. When sufficiently 
filled, the flask, with its liquid stee! contents, was slid 
over and centered under the hydrau‘ic . press and the 
pressure of 9,000 tons was gradually applied. Under the 
influence of this pressure, which is allowed to remain for 
six hours, the metal is compressed and the possibility of 
injury by air or gas bubbles is largely removed. 

The next shop visited was the machine shop, where gun 
work was in progress. This building is 1,400 ft. long, and 
is filled with enormous planers, boring mi!ls and other 
heavy machinery, most of which was engaged upon dis- 
appearing gun carriages for coast defense guns, and upon 
large size guns and mortars and a variety of engine shafts. 

In another shop, devoted to armor p:ate work, the party 
was fortunate enough to see the great 13,000-ton press 
forging an armor plate. In this shop also the immense 
125-ton steam hammer, now abandoned, stands as a monu- 
ment to past methods and modern improvements. 

Next the visitors were conducted to the department 
where common plates are Harveyized. A stee! plate about 
8x10 ft., intended for a large vault, was withdrawn 
from the furnace and placed over a large vat. A system 
of perforated pipes was swung over the plate, and when 
the proper temperature was reached water was turned on. 
In summer it is necessary to use ice water to ensure a 
proper chill, but at this season of the year ordinary river 
water is suitable. 

The next move was to the temper:ng building, where 
engine shafts, gun tubes and long or thin pieces likely 
to bend and temper unevenly in a horizontal position are 
supported vertically in a gas blast furnace. The party 
arrived just in time to see a jacket for a 12-in. gun lifted 
from the heater, shifted over and rapidity lowered into a 
large cylindrical tank of oil, where it was to remain for 
from 5 to 6 hours. As the red-hot tube, fully 20 ins, in 
diameter and 20 ft. long, dropped into the oil there was 
next to no flame, and when once immersed only a sma!l 
amount of smoke escaped from the oil surface. 

In the armor plate trimming shop, the next one in- 
spected, great siabs of steel armor, some flat and others 
curved, were having their edges beveled or squared up 
in planing machines. Such plates as had been hardened 
could only be planed down to the hardened surface, and 
emery wheels, either automatic or mounted upon flexible 
shafts for hand use, were employed to finish the hard 
edges. Plates as yet unhardened were being sawed, the 
saws consisting of steel disks some 4 or 5 ft. in diameter, 
with a series of separate cutting tools mounted around their 
circumferences. These saws advanced at the rate of about 
4 ins. per hour, a rather lively rate, considering the fact 
that they were sawing tough steel from 12 to 14 ins. thick. 

By this time the calls of the inner man were heard, and 
those in charge piloted the party to the office, where things 
to eat and drink were served and disposed of without 
stint; not, however, being served on armor plate. After 
a full inspection and realization of this department the 
special cars were again boarded and a quick return was 
made to New York, where the party disbanded, after 
a most instructive and delightful day. 


BOOK REVIEWS. 


Note:—In the review of the new edition of Johnson's 
“Engineering Contracts and Specifications’ in our last 
issue the price of the book was, by an error, printed as 
$3.50. It should have been $3.00, which is a reduction 
of $1 from the price at which the first edition was sold. 


COMMERCIAL RELATIONS OF THE UNITED STATES 
WITH FORBIGN COUNTRIES DURING THE YEARS 
1896 AND 1897.—In two volumes, Vol. I. issued from 
the Bureau of Foreign Commerce, Department of 
State, Washington. Cloth; 9x 5% ins.; pp. 1,288. 

The introduction of this book proposes to show that the 

“International isolation” of the United States, so far as 


industry and commerce are concerned, is made a thing 
of the past by the logic of the change in economic con- 
ditions. We are now a competitor in the world-wide 
struggle for trade, and can no longer afford to disre- 
gard international rivalries. The report then commences 
the detailed review of the world’s commerce, based upon 
data chiefly obtained from our consular agents. This 
volume deals with Europe, Africa, America, Asia, Aus- 
tralasia and Polynesia. The report covers character and 
amount of exports and imports, finances, trade conditions, 
transportation systems in many cases, and a vast mount 
of information useful to the American exporter. 

CALCUL DES CONDUITES D’EAU.—Par Georges Davies, 
Conducteur au service des Eaux de Paris, Licencie es- 
sciences. Encyclopedie Scientifique des A!de-Mem- 
oire. Paris: Gauthier-Villars & Sons. Paper; 7% x 4% 


ins.; pp. 194; illustrated. Paper, 2.50 francs; boards, 
3 francs. 


The author commences his work by a discussion of the 
theory of the flow of water in pipes or conduits, under 
different conditions; gives the formulas of Prony and 
Darcy and recommends the employment of the latter under 
the conditions stated; he aiso notes the formulas of Weis- 
bach, Ganguillet and Kutter, M. A. Franck, Manning, 
Unwin and Lampe. Succeeding chapters discuss con- 
duits with reservoirs, variable diameters, distribution 
from various points on the pipe line, and miscellaneous 
questions arising in the supply and control of water in 
pipes. His final chapter treats of the study of distribu- 
tion systems, arrangement of pipes, discharge, diameters 
and loss of head, syphons, etc. He closes with a number 
of tables of coefficient velocities, discharge, etc., as de- 
duced from Darcy, Maurice Levy and Flamant. The 
work is chiefly theoretical and mathematical, with a few 
actual exampies noted. The author does not enter into 
the details of practice in the form of pipes, valves and 
general appliances in pipe distribution. 


STREET RAILWAY ROADBED. By Mason D. Pratt, 
ssoc. M. Am. Soc. C. E., and C. A. Alden, Assoc. M. 

Am. Soc. C. E. Street Railway Publishing Co., New 
York. Cloth, 6x 9 iIns.; pp. 145; 157 Llusuations; $2. 


As stated in the preface, the subject matter of this book 
is targely made up from contributions of the authors to the 
“Street Railway Journal,” ‘“‘Engineering News’’ and the 
Proceedings of the Am. Soc. C. E. About one-third of the 
book is given up to a historical review and a consideration 
of what governs the shape of rails. In this portion are 
some 50 line cuts representing sections of rails and angle 
plates showing the gradual increase in web depth and the 
changes of form of head and base. There are also about 
30 cuts under the title of ‘“‘What Governs the Shape of 
Rails,” and the T-rail as adapted to street railways is also 
considered. This is followed by a discussion of track 
fastenings and joints, curves, special work and guard rails. 


to troy ounces;~ kilograms to troy pounds; mi)!:- 
short tons; kilograms per square meter to pound. 
square foot: kilograms per square centimeter to pounds 
per square inch; kilogram-meters to foot-pounds. . ._ 
ies to British heat units; calories to foot pounds. 
de chevaux to horse-power; grammes in a cubic 
meter to ounces in a cubic inch; kilograms in 4 
meter to pounds in a cubic foot; milliers in a i 
meter to short tons in a cubic yard, milligrams | 
liter to grains in a U. S. gallon; comparison of Cent: 
and Fahrenheit thermometers. This list, better +). 
page of comments, conveys an idea of the usefu| - 
and application of the tables. The equivalents {:, 
metric and U. S. measurements, are carried out to - 
places of decimals in the regular tables, and to «ix 
even eight places, in the special table of metric eq 
lents. Though the tabular numbers run only to 1; 
equivalents of any number can be readily obta‘ne 
explained in the chapter on “The Use of the Tab .. 
The great usefulness of this little book has already he 
proven in the short time it has been in this office. 


a- 


ments on Different Types, Heating Value of Pu.'; 
Analyses of Gases, Evaporation and Suggestions ;.: 
Testing Boilers. By Bryan Donkin, M. Inst. ¢ &: 
With numerous tables, plates and fllustration. 
London: Charles Griffin & Co., Ltd. Philadelphia. 
J. Lippineott Co. Cloth; 8vo.; pp. 311. 


The author of this book says in his preface that ho 
has had frequent opportunity during the last 25 ycars 
of making tests on steam boilers, and that as his tables 


of results increased it might prove useful as a collection 


of facts, if thrown into the shape of a book. To his own 
tests he has added those of many other experimenters, 
and he has thus “thrown” together in tabular form the 
figures of no less that 425 experiments in English avd 
other boilers. We quote the following from the preface: 

It is mainly by collating and comparing a large number 
of reliable tests, that the principles governing combus- 
tion and efficiency in different types of boilers can bo 
determined. The author hopes, therefore, thar his con- 
tribution to the heat question, by breaking comparatiye'y 
new ground, will lead the way, and incite others to make 
more complete collections of careful boiler experiments, 
the only mode in which the subject can be thorough'y 
and practically studied. 

We hope that Mr. Donkin’s book will ‘‘incite o hers” 
to do nothing of the kind, and that his ‘‘collection’’ wi’! 
remain for many years to come the most extensive co'- 
lection in existence. It is one thing to have a mania for 
making coliections and quite another to have the faculty 
of studying the collection after it is made. Mr. Donkin 
is a good collector and tabulator, but his study of the 
collection, as far as we can judge from the book, is 


The remainder of the vo:ume is devoted to a di ion of 
the advantages of spiral curves, in connection with which is 
given a series of tables and formulas and remarks on the 
design of special work. The last chapter consists of a set 
of skeleton specifications for street railway tracks, 
Considering the book as a whole we feel compelled to 
_ criticise it in several points. For instance, in the chapter 
on joints, cast joints and electric weided joints are barely 
touched upon, while ‘‘bonding,’’ a very important matter 
where electric roads are concerned, is not even mentioned. 
We find no mention either of the recent practice of laying 
rails d‘rect:y upon longitudina: concrete footings and dis- 
carding the use of ties. Aside from several such defects the 
information contained under the various headings mentioned 
will doubtless be of considerable assistance to those hav- 
ing to design or construct street railways. The principal 
value of the book rests in the chapters on curves and the 
design of special work. 
THE METRIC SYSTEM OF WEIGHTS AND MBAS- 
URES, issued by the Hartford Steam Boiler Inspection 


and Insurance Co., Hartford, Conn. Leather; 6x 3% 
ins.; pp. 196. $1.25. 


Of the many metric conversion tables issued, this is 
by far the best and most convenient that has ever come 
to our notice. The actual work of calculating the tables 
and reading the proof has been done by Mr. A. D. 
Risteen, Associate Editor of ‘“‘The Locomotive’’ and late 
of the computing division of the U. S. Coast and Geodetic 
Survey. This in itself is a guarantee of the care and 
accuracy with which the task has been performed. The 
history of the meter is given in full, together with a 
general discussion of the units derived from the meter. 
Then follows a table of metric units, the U. S. equiva- 
lent and the logarithm to be applied in working from 
this data. A full list of the tables inserted in this hand- 
book is as follows: The units reaching 100 in each case 
and two tables being given under each head from metric 
to U. S, standards and from U. S. to metric; centimeters 
to inches; meters to feet; meters to yards; kilometers 
to miles; square centimeters to square inches; square 
meters to square fet; square meters to square 
yards; square kilometers to square miles; hectares to 
acres; cubic centimeters to cubic inches; cubic meters 
to cubic feet; cubic meters to cubic yards; cubic kilo- 
meters to cubic miles; cubic centimeters to U. S. fluid 
ounces; liters to U. S. liquid quarts; liters to U. 8. gal- 
lons; liters to British liquid quarts; liters to British 
gallons; liters to U. S. dry quarts; cubic meters (steres) 
to U. S. bushel; grammes to grains; grammes to avoir- 
dupois pounds; kilograms to avoirdupois pounds; grammes 


meager and unimportant. The tables occupy 100 pages; 
the chapter on discussion of the trials and conclusions 
only six. The most important conc.usion drawn is the 
following: 

The efficiencies vary, even in the same type of boiler, 
owing to very different working conditions. Thus in 
Cornish, externally fired, they ranged from almost the 
highest, 81.7% to 53%. Again, Lancashire, internally 
fired, show, under favorable conditions, an efficiency of 
nearly 80%, while they also give the lowest, viz., 42%. 

This conclusion is important but it is not at all new, 
for the author quotes from Mr. Barrus’s book on ‘Boller 
Tests,’’ published in this country several years ago a 
practically identical conclusion as follows: 

The general conclusion as to economy of different 
types of boilers depends much more upon their propor- 
tions and upon the conditions under which they work 
than upon their type With suitable proportions and 
favorable conditions the various types give substantially 
the same economic results. 

An interesting statement concerning air supply to the 
coal on the grate is as follows: 

The only right method of testi the efficiency of a 
given grate with a given coal and draught is to analyze 
the gases of combustion and thus to ascertain the percent- 
age of air in excess or the reverse. If too much has 
been admitted to the grate the bars should be arranged 
nearer together; if too little they should be spaced out 
further apart. 

We venture to say that there is not a boiler user in 
Great Britain who is likely to follow Mr. Donkin’s advice 
in this particular and that Mr. Donkin himself wou! 
not follow it if he were in charge of a boiler. Wha! 
he or any one else would be most likely to do, if his ana- 
lysis of the gases showed that too much air was passin 
through the fire, would be to increase the thickness 0! 
the bed of coal on the grates, and to take extra car 
that there were no ‘‘air-holes” in the fire. 

Besides the tables of tests and the very brief statemen' 
of conclusions drawn from them the beok contains a fa 
compilation of information on classification of types © 
boilers, on ilre grates, on mechanical stokers, on feed 
water brakes, superheaters, feed pumps, etc.; discus- 
sions,on combustion, on the transmission of heat throug! 
boiler plates, an smoke prevention; descriptions of tes‘- 
ing apparatus; notes for making boiler tests, etc. An 
appendix contains illustrations of all the principal forms 
of ancient and modern boilers. On the whole the book 
is a valuable collection: of interesting facts concerning 
steam boilers, although it is far from being as good @ 
treatise on steam boiler efficiency aswe should expec: 
from the author. 4 
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